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CROSS REFE RENCE TO RELATED APPLICATIONS 
[0001] This application claims priority to United 
States Provisional Patent Application 60/355,889, filed 
February 11, 2002, the content of which is incorporated 
herein by reference. 



TECHNICAL FIELD OF THE INVENTION 
[0002] This invention relates to prodrugs of caspase 
inhibitors comprising a phospholipid moiety covalently 
linked, via a bridging group, to a caspase inhibitor, 
such that the active species is released at the 
required site of action. 

[0003] This invention also relates to processes for 
15 preparing these prodrugs of caspase inhibitors. 
[0004] This invention further relates to 
pharmaceutical compositions comprising said prodrugs 
and- to the use thereof for the treatment of diseases 
and disorders related to inflammatory or degenerative 
20 conditions. 
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BACKGROUND OF THE INVENTION 

[0005] - Apoptosis, or programmed cell death, is a 
principal mechanism by which organisms eliminate 
unwanted cells. The deregulation of apoptosis, either 
5 excessive apoptosis or the failure to undergo it, has 
been implicated in a number of diseases such as cancer, 
acute inflammatory and autoimmune disorders, ischemic 
diseases and certain neurodegenerative disorders [see 
generally Science , 281, pp. 1283-1312 (1998); and Ellis 

10 et al., Ann. Rev. Cell. Biol. , 7, p. 663 (1991).]. 

[0006] Caspases are a family of cysteine protease 
enzymes that are key mediators in the signaling 
pathways for apoptosis and cell disassembly [N.A. 
Thornberry, Chem. Biol. , 5, pp. R97-R103 (1998)]. 

15 These signaling pathways vary depending on cell type 
and stimulus, but all apoptosis pathways appear to 
converge at a common effector pathway leading to 
proteolysis of key proteins. Caspases are involved in 
both the effector phase of the signaling pathway and 

20 further upstream at its initiation. The upstream 

caspases involved in initiation events become activated 
and in turn activate other caspases that are involved 
in the later phases of apoptosis. 

[0*007] The utility of caspase inhibitors to treat a 
25 variety of mammalian disease states associated with an 
increase in cellular apoptosis has been demonstrated 
using peptidic caspase inhibitors. For example, in 
rodent models, caspase inhibitors have been shown to 
reduce infarct size and inhibit cardiomyocyte apoptosis 
30 after myocardial infarction, to reduce lesion volume 
and neurological deficit resulting from stroke, to 
reduce post-traumatic apoptosis and neurological 
deficit in traumatic brain injury, to be effective in 
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treating fulminant liver destruction, and to improve 
survival after endotoxic shock [H. Yaoita et al. , 
Circulation , 97, pp. 276-281 (1998); M. Endres et al . , 
— Cerebral Blood Fl ow and Metabolism , 18, pp. 238-247, 
(1998); Y. Cheng et al., J. Clin. Invest. . 101, pp. 
1992-1999 (1998); A. G. Yakovlev et al . , J. Neurosci. . 
17, pp. 7415-7424 (1997); I. Rodriguez et al . , J. Exp. 
Medw 184, pp. 2067-2072 (1996); and Grobmyer et al., 
Mo1 ' Med " 5 ' P- 585 (1999)]. However, due to their 
peptidic nature, such inhibitors are typically 
characterized by undesirable pharmacological 
properties, . such as poor cellular penetration and 
cellular activity, poor oral absorption, poor stability 
and rapid metabolism [J. J. Plattner and D.W. Norbeck, 
15 in Dr "9 Discovery Technology es - C.R. Clark and W.H. 

Moos, Eds. (Ellis Horwood, Chichester, England, 1990), ' 
pp. 92-126]. This has hampered their development into 
effective drugs. These and other studies with peptidic 
caspase inhibitors have demonstrated that an aspartic 
acid residue is involved in a key interaction with the 
caspase enzyme [K.P. Wilson et al., Nature , 370, pp. 
270-275 (1994); and Lazebnik et al., Nature , 371, p. 
346 (1994)3. 

[0008] Accordingly, peptidyl and non-peptidyl 
25 aspartic acid compounds are useful as caspase 
inhibitors. For examples, WO96/03982 reports 
azaaspartic acid analogs effective as interleukin-ip < 
converting enzyme ("ICE")., inhibitors. 
10009] However, due to their acidic nature such 
peptidic and non-peptidyl aspartic acid derivatives are 
charged at physiological pH. This has inhibited their 
ability to cross the blood brain barrier and to 
penetrate cells at therapeutically useful levels. 
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[0010] Accordingly, it would be advantageous to have 
drug derivatives that are targeted at the diseased 
organs, especially the brain and central nervous 
.system. In addition, it would be advantageous to have 
. 5 drug derivatives that are targeted at the diseased 
cells rather than at healthy cells, thus, reducing 
undesirable side-effects. 

[0011] The use of prodrugs imparts desired 
characteristics such as increased bioavailability or 
10 increased site-specificity for known drugs. Various 

lipids and phospholipids can be used in the preparation 
of particular types of prodrugs. 

[0012] W094/22483 reports cell permeable prodrugs, 
comprising a pharmacologically active carboxylic acid 

15 such as branched-chain aliphatic carboxylic acids 
(e.g., valproic acid), salicylic acids (e.g., 
acetylsalicylic acid) , steroidal carboxylic acids 
(e.g., lysergic and isolysergic acids, monoheterocyclic 
carboxylic acids (e.g., nicotinic acid) and 

20 polyheterocyclic carboxylic acids (e.g., penicillins 
and cephalosporins), covalently linked to an 
intracellular transporting adjuvant. One such 
embodiment of the intracellular transporting adjuvant 
is a lysophospholipid. • - r " - ■. 

25 [0013] WO99/024 85 reports compounds of the formula: 

A 

wherein Rl is a saturated or unsaturated chain of 1-5 
carbons in length; R2 is a saturated or unsaturated 
chain of 3-10 carbons in length; and A is COOL or 
30 CONR'R", wherein L is a lipid moiety selected from the 
group consisting of glycerol, C 3 _20 fatty acid 
monogiycerides, C3-20 fatty acid diglycerides, hydroxy- 



OOCID:<WO 03068242A1 I > 



WO 03/068242 



- 5 - 



PCT/US03/04457 



C 2 _ 6 -alkyl esters of C 3 - 20 fatty acids, hydroxy-C 2 - 6 -alkyl 
esters of lysophosphatidic acids/ lyso plasmalogens, 
lysdphospholipids, lysophophatidic acid amides, 
glycerophosphoric acids, sphingolipids, 
5 lysophophatidylethanolamine, and N-mono and N,N-di- 
(C a _ 4 )alkyl derivatives of the amines thereof; and R' 
and R" are each independently selected from the group 
consisiting of hydrogen and a lower alkyl group 
comprising 1-5 carbon atoms. 
10 [0014] WO00/31083 reports compounds of the formula: 



20 



HX-0-JL-R1 

HC-O-J^-2-X-D 
I II 

C-O-P— 0-R2 

* o- 



wherein Rl is a saturated or unsaturated, substituted 
or unsubstituted hydrocarbon chain having from 2 to 30 
carbon atoms; R2 is H or a phospholipid head group; D 
15 is a residue of a non-steroidal anti-inflammatory drug 
having a functional group selected from the group 
consisting of carboxyl, hydroxyl, amine and thiol, 
wherein D is attached through said functional group to 
a bridging group, -C(0)-Z-X-, wherein Z is a saturated 
or unsaturated carbon chain having from 2 to 15 atoms, 
and X is selected from amino, hydroxy, thio and 
carbonyl groups, such that when the functional group of 
D is carboxyl, X is selected from amino, hydroxy and 
thio, and when the functional group of D is amino, 
25 hydroxy or thio, X is a carbonyl group. 

[0015] WO01/19320 reports compounds of the formula: 



WO 03/068242 



- 6 - 



PCT/US03/04457 




C— O— P— O— R2 



wherein Rl is a saturated or unsaturated, straight- 
chain or branched, substituted or unsubstituted 
hydrocarbon chain having from 2 to 30 carbon atoms; R2 
5 is H or a phospholipid head group; Z is a saturated or 
unsaturated, straight-chain or branched, substituted or 
unsubstituted hydrocarbon chain having from 2 to 15 
carbon atoms, which may include cyclic elements, and 
optionally is interrupted by one or more atoms selected 

10 from oxygen and sulfur atoms; X is a direct covalent 

bond or selected from the group consisting of 0, S, NH 
and C(O) groups; and D is a residue of an anti- 
proliferative drug, wherein the bound anti- 
proliferative drug residue is an inactive form of the - 

15 drug which is selectively activated in. cells and 
tissues with elevated phospholipase activity* 
[0016] WO02/11666 reports compounds of the formula: 



or a pharmaceutically acceptable salt thereof, wherein 
20 Rl and R2 are the same or different, saturated or 

unsaturated aliphatic chain comprising from 2 to 30 
carbon atoms; R3 is A- [CH 2 ]m-B- [CH 2 ] n ~C- [CH 2 ] P -D, wherein 
m, n and p are each independently zero or an integer 
from 1 to 12, and A, B, C and D are each independently 
25 selected from a covalent bond, amino, . amido, oxygen, 
thio, carbonyl, carboxyl, oxycarbonyl, thiocarbonyl, 
phosphate, amino phosphate, mono-, di- and tri-amino 
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phosphate group with the proviso that no two oxygen 
atoms are directly connected to each other; Z a and Z 2 
are the same or different, each may be absent or 
independently selected from a) hydrogen, sodium, 
5 lithium, potassium, ammonium, mono-, di-, tri- and 
tetraalkylammonium, or b) together with the phospho 
group form a phospho ester of glycerol, choline, 
ethanolamine, inositol, serine, mono- or 
oligosaccharide. 
10 [0017]. WO03/000173 reports compounds of formula (I): 

COOH 



20 



R 1 C R 2 

H (I) 

and pharmaceutical^ acceptable salts thereof, wherein 
R 1 is a saturated or unsaturated chain of 1-18 carbons 
in length; and R 2 is a saturated or unsaturated chain of 
15 1-18 carbons in length, with the proviso that R 1 and R 2 
are not both propyl; and compounds of formula (II) : 

A 



r 1 c- 

H (II) 



and pharmaceutical^ acceptable salts thereof, wherein 
R 1 is a saturated or unsaturated chain of 1-18 carbons 
in length; R 2 is a saturated or unsaturated chain of 1- 
18 carbons in length; and A is selected from the group 
consisting of P0 4 -X, COOL and COHR'-R", wherein X is a 
hydrogen or choline, L is a lipid moiety selected from 
the group consisting of glycerol, C 3 . 20 fatty acid 
25 monoglycerides, C3-20 fatty acid diglycerides , hydroxy- 
C 2 -6-alkyl esters of C3-20 fatty acids, hydroxy-C 2 - 6 -alkyl 
esters of lysophosphatidic acids, lyso plasmalogens, 
lysophospholipids, lysophophatidic acid amides, 
glycerophosphoric acids, sphingolipids, 
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lysophosphatidylethanolamine, and N-mono- (Ci- 4 ) alkyl and 
N, N-di- (Ci- 4 ) alkyl and quaternary derivatives of the 
amines thereof; and R' and R" are each independently 
selected from the group consisting of hydrogen and a 
5 lower alkyl group comprising 1-5 carbon atoms. 

SUMMARY OF THE INVENTION 

[0018] The present invention relates to prodrugs of 
caspase inhibitors. These compounds have the general 
10 formula I : 



O 

H 2 C-0— ^ — R 1 
I 

HC-O-X-Y 

H 2 C-0-P-OR 2 
OH 



(I) 

or a pharmaceutically acceptable salt thereof, wherein: 

15 R 1 is a saturated or unsaturated, straight-chain 

or branched, substituted or unsubstituted hydrocarbon 
chain; 

2 

R is H or a phospholipid head group; 

3 

X is a direct covalent bond -or- a group G(0)LR ■ - 

20 wherein L is a saturated or unsaturated, straight-chain 
or branched, substituted or unsubstituted hydrocarbon 
chain having from 2 to 15 carbon atoms, which 
optionally . includes cyclic elements,, and is optionally 
interrupted by one or more atoms selected from the 

25 group consisting of oxygen, sulfur and N(R 4 ); R is 

selected from the group consisting of 0, S and N(R 4 ), 
wherein R 4 is H or a saturated or unsaturated 
. hydrocarbon chain having 1 to 6 carbon atoms; and 
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Y is a residue of a caspase inhibitor. 
[0019] This invention further provides 
pharmaceutical compositions comprising these prodrugs. 
This invention also relates to the release of the 
caspase inhibitor from the prodrug by selective bond 
cleavage. This invention also relates to methods of 
using said pharmaceutical compositions for treatment of 
caspase-mediated diseases including inflammatory and 
degenerative diseases. This, invention further relates 
to methods for preparing compounds of this invention. 



Brief Description of the Figures 
[0020]" FIG. 1 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
15 compositions are also described in PCT Publication WO 
00/55114. 

[0021] FIG. 2 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
20 00/55127. 

[0022] FIG. 3 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
00/61542. 

25 [0023] FIG. 4 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
01/05772. 

[0024] FIG. 5 depicts compounds and pharmaceutical 
30 compositions of this invention. Said compounds and 

compositions are also described in PCT Publication WO 
01/10383. 
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[0025] FIG- 6 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
01/16093. 

5 [0026] FIG. 7 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
01/42216. . 

[0027] FIG. 8 depicts compounds and pharmaceutical 
10 compositions of this invention. Said compounds and 

compositions are also described in PCT Publication WO 
01/72707. 

[0028] FIG. 9 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
15 compositions are also described in PCT Publication WO 
01/90070. 

[0029] FIG. 10 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 

20 01/94351. 

[0030] FIG. 11 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
02/094263. 

25 [0031] FIG. 12 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
02/42278. 

[0032] FIG. 13 depicts compounds and pharmaceutical 
30 compositions of this invention. Said compounds and 

compositions are also described in US Patent 6,184,210 
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[0033] FIG. 14 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in US Patent 6,184,244. 
[0034] FIG. 15 depicts compounds and pharmaceutical 
5 compositions of this invention. Said compounds and 

compositions are also described in US Patent 6,187,771. 
[0035] FIG. 16 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in US Patent 6,197,750. 
10 [0036] FIG. 17 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in US Patent 6,242,422. 
[0037] FIG. 18 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions were also described at the April 2001 
American Chemical Society (ACS) meeting in San Diego, 
California, USA. 

[0038] FIG. 19 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
02/22611. 

[0039] FIG. 20 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
25 02/085899. 



15 



20 



30 



1 DETAILED DESCRIPTION OF THE INVENTION 
[0040] The present invention provides prodrug agents 
with improved ability, relative to the corresponding 
drug, to inhibit caspases in diseases where caspase 
activation is implicated. The present invention also 
provides prodrugs of caspase inhibitors that undergo 
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activation within the disease-affected cells and 
tissues. 

[0041] The prodrugs comprise a phospholipid moiety 
covalently linked, via an optional bridging group, to a 
5 caspase inhibitor such that the active species is 

preferentially released at the required site of action. 
Preferably, the active species is released by enzymatic 
cleavage . 

[00.42] Thus, the present invention provides a 
10 prodrug of general formula I: 

O 

H 2 C-0-U-R 1 
I 

HC-O-X-Y 

i it ~ 
H 2 C-0-P-OR 2 
i 

OH 

(I) 

or a pharmaceutically acceptable salt thereof, wherein: 

15 R 1 is a saturated or unsaturated, straight-chain 

or branched, substituted or unsubstituted hydrocarbon 
chain; 

2 

R is H or a phospholipid head group; 

3 

X is a direct covalent bond or a group C(0)LR 

20 wherein L is a saturated or unsaturated, straight-chain 
or branched, substituted or unsubstituted hydrocarbon 
chain having from 2 to 15 carbon atoms, which 
optionally includes cyclic elements, and is optionally 
interrupted by one or more atoms selected from the 

25 group consisting of oxygen, sulfur and N(R 4 ); R is 

selected from the group consisting of O, S and N(R 4 ), 
wherein R 4 is a saturated or unsaturated hydrocarbon 
chain having 1 to 6 carbon atoms; 
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and Y is a residue of a caspase inhibitor. 
10043] In one embodiment, Y is a bound caspase 
inhibitor residue which is an inactive form of the drug 
that is selectively released in cells and tissues with 
5 elevated phospholipase activity. In another 

embodiment, Y corresponds to a reversible caspase 
inhibitor residue. . In yet another embodiment, Y 
corresponds to an irreversible caspase inhibitor 
residue . 

10 [0044] In one embodiment of the invention, the R 1 
hydrocarbon chain has from 2 to 30 carbon atoms. 
[0045] in another embodiment, the R 1 hydrocarbon 
chain has from 2 to 24 carbon atoms. 

[0046] In another embodiment, R 2 is a phospholipid 
15..- head group... Preferably, the phospholipid head group is 
choline. 

[0047] In another embodiment, X is a direct covalent 
bond. 

[0048] In another embodiment of the present 
20 invention, the compound is a caspase inhibitor as 

described in any of the following documents, each of 
which is incorporated herein by reference: United 
States Patent Number ("USP") 6,187,771 (Fig. 15); 
American- Chemical Society ( "ACS") Meeting, San Diego, 
25 April 2001 (Fig. 18); USP 6,184,244 (Fig. 14); USP 
6,242,422 (Fig. 17); USP 6,197,750 (Fig. 16); 
WO 01/72707 (Fig. 8); WO 01/42216 (Fig. 7 ) ; WO 01/10383 
(Fig. 5); WO 01/90070 (Fig.. 9); WO 01/94351 (Fig. 10); 
WO 02/22611 (Fig. 19); WO 02/42278 (Fig. 12); WO 
02/085899 (Fig, 20); WO 02/094263 (Fig. 11); 
WO 00/55127 (Fig. 2); WO 01/05772 (Fig. 4); 
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USP 6,184,210 (Fig. 13); WO 00/61542 (Fig. 3) ; 
WO 01/16093 (Fig, 6); and WO 00/55114 (Fig. 1). 
[0049] The structures of representative caspase 
inhibitors in each of these documents are depicted in 
5 Table 1. 

Table 1. Structures of Selected Caspase Inhibitors 



Comp. 
No. 


Structure 


Citation 


1 


0 

X 

o 


USP 6,187,771 


2 


O F 


ACS Meeting, 
San Diego, 


3. 


0 

/~n — ( ° r^oH 


USP 6,i84,244 


4 


O F 


USP 6,242,422 
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Comp. 
No. 



Structure 



Citation 




USP 6,197,750 







- N 
H 




WO 01/42216 





r^OH 



WO 01/10383 



CI 



WO 01/90070 





r^ow 




H O 
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I Comp . 
•No. 


Structure 


Citation 


14 


° 


WO 02/094263 


15 


0 

(TT a ^0 


WO 00/55127 


16 


0 


WO 01/05772 


! 17 


0 


USP 

6,184,210 


18 




WO 00/61542 
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COITip, 

No- 



Structure 



Citation 



19 



Y 



u 



* II 
O 



WO 01/16093 



20 




WO 00/55114 



10 



15 



[0050] It will be apparent to one skilled in the art 
that certain compounds of this invention may exist in 
tautomeric forms or hydrated forms, all such forms of 
the compounds being within the scope of the invention. 
Unless otherwise stated, structures depicted herein are 
also meant to include all stereochemical forms of the 
structure; i.e., the R and S configurations for each 
asymmetric center. Therefore, single stereochemical 
isomers as well as enantiomeric and diastereomeric 
mixtures of the present compounds are within the scope 
of the invention. Unless otherwise stated, structures 
depicted herein . are - also meant -to include compounds 
that differ only in the presence of one or more 
isotopically enriched atoms. For example, compounds 
having the present structures except for the 
replacement of a hydrogen by a deuterium or tritium, or 
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the replacement of a carbon by a 13 C- or 14 C-enriched 
carbon are within the scope of this invention. 
[0051] As used herein, the term "prodrug" refers to 
a derivative of a biologically active compound, wherein 
5 the derivative has little or no activity of the 
biologically active compound. 

[0052] Examples of the substituents of the 
hydrocarbon chains include, but are not limited to, 
halogen and small alkyl (e.g., d-« alkyl) . Examples of 
phospholipid head groups include, but are not limited 
to, choline, ethanolamine, inositol, monosaccharide, 
oligosaccharide, glycerol, phosphatidic acid and 
serine. 

[0053] Accordingly, the compound represented by 
15 formula I has little or no cespase inhibitor activity. 
However, an active caspase inhibitor is obtained by 
cleavage of the bond that links the residue to the 
lipid portion of the compound of formula I. This 
cleavage is preferably carried out enzymatically by, 
20 for example, a phospholipase . When the cleavage is 
carried out by a phospholipase, the residue is 
selectively cleaved in cells and tissues with elevated 
phospholipase activity. Caspase inhibitor activity is 
therefore obtained selectively in cells and tissues 
25 with elevated phospholipase activity. .This 

preferential release of the caspase inhibitor is one 
embodiment of this invention. 

[0054] Other, mechanisms of cleavage, such as 
hydrolytic mechanisms or cleavage by other enzymes are 
also within the scope of this invention. These other 
mechanisms of cleavage may result in non-preferential 
release of the caspase inhibitor. 



30 
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[0055] The compounds of this invention may be 
prepared in general by methods known to those skilled 
in the art for analogous compounds, as illustrated by 
the general schemes and examples below. 
5 [0056] Therefore, one embodiment of this invention 
provides a process for preparing a compound of formula 
I, comprising the step of coupling compound 1: 

O 

-O-X-H 
O 

II 0 
L O-P-OR 2 

OH 

Compound 1 

10 with a compound 2, YH, wherein compound 2 comprises a 
carboxylic acid group with H being the hydrogen of the 
carboxylic acid group (R 1 , R 2 , and Y are as defined in 
any of the embodiments of this invention) . The 
coupling may be carried out under standard carboxylic 

15 acid coupling . conditions . As would be appreciated by a 
skilled practitioner, appropriate functional groups in 
compound 1 and compound 2 may be protected [see, e.g., 
T.W. Greene & P.G.M. Wutz, Protective Groups in Organic 
Synthesis , John Wiley & Sons, New York, 1999] . 

20 [0057]- The compounds of this invention may be - 
assayed for their ability to inhibit apoptosis, the 
release of IL-ip or caspase activity. Assays for each 
of the. activities are known in the art . (see generally, 
WO 01/42216, the content of which is incorporated 

25 herein by reference) . However, as would be recognized 
by a skilled practitioner, the prodrug compounds of 
this invention should be active only in assays where 
the phospholipid prodrug moiety would be cleaved, 
typically in in vivo assays. 
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[0058] One embodiment of this invention relates, to a 
( composition comprising a compound of formula I or a 
pharmaceutical^ acceptable salt thereof, and a 
pharmaceutically acceptable carrier. 
5 [0059] Another embodiment of this invention provides 
a method for inhibiting caspase activity in a mammal 
comprising administering to said mammal a compound of 
formula I or a pharmaceutically acceptable salt 
thereof, and a pharmaceutically acceptable carrier. 
10 [0060] This invention also provides methods of using 
the compounds and compositions of this invention. 
[0061] When pharmaceutically acceptable salts of the 
compounds of this invention are utilized in these 
compositions, those salts are preferably derived from 
inorganic or organic acids and bases. Included among 
such acid salts' are the following: acetate, adipate, 
alginate, aspartate, benzoate, benzene sulfonate, 
bisulfate, butyrate, citrate, camphorate, camphor 
sulfonate, cyclopentanepropionate, digluconate, 
dodecylsulfate, ethanesulf onate, fumarate, 
glucoheptanoate, glycerophosphate, hemisulfate, 
heptanoate, hexanoate, hydrochloride, hydrobromide, 
hydroiodide, 2-hydroxyethanesulf onate, lactate, 
maleate, methanesulf onate, 2-naphthalenesulf onate, 
25 nicotinate, oxalate, pamoate, pectinate, persulfate, 
3-phenyl-propionate, picrate, pivalate, propionate, 
succinate, tartrate, thiocyanate, tosylate and 
undecanoate. Base salts include ammonium salts, alkali 
metal salts, such as sodium and potassium salts, 
alkaline earth metal salts, such as calcium and 
magnesium salts, salts with organic bases, such as 
dicyclohexylamine salts, N-methyl-D-glucamine, and 
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salts with amino acids such as arginine, lysine, and so 
forth. 

[0062] Also, the basic nitrogen-containing groups 
may be quaternized with agents such as lower alkyl 
5 halides, e.g., methyl, ethyl, propyl, and butyl 

chloride, bromides and iodides; dialkyl sulfates, such 
as dimethyl, diethyl, dibutyl and diamyl sulfates, long 
chain halides such as decyl, lauryl, myristyl and 
stearyl chlorides, bromides and iodides, aralkyl 
10 halides, such as benzyl and phenethyl bromides and 

others. Water or oil-soluble or dispersible products 
are thereby obtained. 

[0063] The compounds utilized in the compositions 
and methods of this invention may also be modified by 

15 appending appropriate functionalities to enhance 

selective biological properties* Such modifications 
are known in the art and include those which increase 
biological penetration into a given biological system 
(e.g., blood, lymphatic system, central nervous 

20 system) , increase oral availability, increase 

solubility to allow administration by injection, alter 
metabolism and/or alter rate of excretion. 
[0064] Pharmaceutically acceptable carriers that may 
be used in these compositions include, but are not 

25 limited to, ion exchangers, alumina, aluminum stearate, 
lecithin, serum proteins, such as human serum albumin, 
buffer substances such as phosphates, glycine, sorbic 
acid, potassium sorbate, partial glyceride mixtures of 
saturated vegetable fatty acids, water, salts or 

30 electrolytes, such as protamine sulfate, disodium 
hydrogen phosphate, potassium hydrogen phosphate, 
sodium chloride, zinc salts, colloidal silica, 
magnesium trisilicate, polyvinyl pyrrolidone, 
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cellulose-based substances, polyethylene glycol, sodium 
carboxymethylcellulose, polyacrylates, waxes, 
polyethylene-polyoxypropylene-block polymers, 
polyethylene glycol and wool fat. 
5 [0065] According to a preferred embodiment , the 
compositions of this invention are formulated for 
pharmaceutical administration to a mammal, preferably a 
human being, 

[0066] Such pharmaceutical compositions of the 

10 present invention may be administered orally, 

parenterally, by inhalation spray, topically, rectally, 
nasally/ buccally, vaginally or via an implanted 
reservoir. The term "parenteral" as used herein 
includes subcutaneous, intravenous, intramuscular, 
15 intra-articular, intra-synovial , intrasternal , 
intrathecal, intrahepatic, intralesional and 
intracranial injection or infusion techniques."* 
Preferably, the compositions are administered orally or 
intravenously. 

20 10067] Sterile injectable forms of the compositions 

of this invention may be aqueous or oleaginous 
suspension. These suspensions may be formulated 
according to techniques known in the art using suitable 
dispersing or wetting agents and suspending agents. 

25 The sterile injectable preparation may also be a 

sterile injectable solution or suspension in a non- 
toxic parenterally acceptable diluent or solvent, for 
example as a solution in 1 , 3-butanediol . Among the 
acceptable vehicles and solvents that may be employed 

30 are water, Ringer's solution and isotonic sodium 

chloride solution. In addition, sterile, fixed oils 
are conventionally employed as a solvent or suspending 
medium. For this purpose, any bland fixed oil may be 
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employed including synthetic mono- or di-glycerides . 
Fatty acids, such as oleic acid and its glyceride 
derivatives are useful in ■ the preparation of 
injectables, as are natural pharmaceutically-acceptable 
5 oils, such as olive oil or castor oil, especially in 
their polyoxyethylated versions. These oil solutions 
or suspensions may also contain a long-chain alcohol 
diluent or dispersant, such as carboxymethyl cellulose 
or similar dispersing agents which are commonly used in 

10 the formulation of pharmaceutically acceptable dosage 
forms including emulsions and suspensions. Other 
commonly used surfactants, such as Tweens, Spans and 
other emulsifying agents or bioavailability enhancers 
which are commonly used in the manufacture of 

15 pharmaceutically acceptable solid, liquid, or other 
dosage forms may also be used for the purposes" of 
formulation. 

[0068] The pharmaceutical compositions of this 
invention may be orally administered in any orally 

20 acceptable dosage form including, but not limited to, 
capsules, tablets, aqueous suspensions or solutions. 
In the case of tablets for oral use, carriers that are 
commonly used include lactose and corn starch. 
Lubricating agents, such as magnesium stearate, are 

25 also typically added. For oral administration in a 

capsule form, useful diluents include lactose and dried 
cornstarch. When aqueous suspensions are required for 
oral use, the active ingredient is combined with 
emulsifying and suspending agents. If desired, certain 

30 sweetening, flavoring or coloring agents may also be 
added. 

[0069] Alternatively, the pharmaceutical 
compositions of this invention may be administered in 
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the form of suppositories for rectal administration. 
These may be prepared by mixing the agent with a 
suitable non-irritating excipient which is solid at 
room temperature but liquid at rectal temperature and 
5 therefore will melt in the rectum to release the drug. 
Such materials include cocoa butter, beeswax and 
polyethylene glycols. 

[0070] The pharmaceutical compositions of this 
invention may also be administered topically, 

10 especially when the target of treatment includes areas 
or organs readily accessible by topical application, 
including diseases of the eye, the skin, or the lower 
. intestinal tract. Suitable topical formulations are 
readily prepared for each of these areas or organs. 

15 [0071] Topical application for the lower intestinal 

tract may be effected in a rectal suppository 

formulation (see above) or in a suitable enema 
formulation. Topically-transdermal patches may also be 
used. 

20 [0072] For topical applications, the pharmaceutical 

compositions may be formulated in a suitable ointment 
containing the active component suspended or dissolved 
in one or more carriers. Carriers for topical 
administration of the compounds of this invention 

2.5 include, but are not limited to, mineral oil,, liquid 
petrolatum, white petrolatum, propylene glycol, 
polyoxyethylene, polyoxypropylene, emulsifying wax and 
water. Alternatively, the pharmaceutical compositions 
may be formulated in a suitable lotion or cream 

30 containing the active components suspended or dissolved 
in one or more pharmaceutically acceptable carriers. 
Suitable carriers include, but are not limited to, ~ 
mineral oil, sorbitan monostearate, polysorbate 60, 
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cetyl esters wax, cetearyl alcohol, 2-octyldodecanol , 
benzyl alcohol and water, 

[0073] For ophthalmic use, the pharmaceutical 
compositions may be formulated as micronized 
5 suspensions in isotonic, pH adjusted sterile saline, 
or, preferably, as solutions in isotonic, pH adjusted 
sterile saline, either with or without a preservative 
such as benzylalkonium chloride. Alternatively, for 
ophthalmic uses, the pharmaceutical compositions may be 

10 formulated in an ointment such as petrolatum. 

[0074] The pharmaceutical compositions of this 
invention may also be administered by nasal aerosol or 
inhalation. Such compositions are prepared according 
to techniques well known in the art of pharmaceutical 

15 formulation and may be prepared as solutions in saline, 
employing benzyl alcohol or other suitable 
preservatives, absorption promoters to enhance 
bioavailability, f luorocarbons, and/or other 
conventional solubilizing or dispersing agents . 

20 [0075] The above-described compounds and 

compositions are particularly useful in therapeutic 
applications relating to an IL-1 mediated disease, an 
apoptosis mediated disease, an inflammatory disease, an 
autoimmune disease, a destructive bone disorder, a 

25 proliferative disorder, an infectious disease, a 

degenerative disease, a disease associated with cell 
death, an excess dietary alcohol intake disease, a 
viral mediated disease, retinal disorders, uveitis, 
inflammatory peritonitis, osteoarthritis, pancreatitis, 

30 asthma, adult respiratory distress syndrome, 

glomerulonephritis," rheumatoid arthritis, systemic 
lupus erythematosus, scleroderma, chronic thyroiditis, 
Grave's disease, autoimmune gastritis, diabetes, 
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autoimmune hemolytic anemia, autoimmune neutropenia, 
thrombocytopenia, chronic active hepatitis, myasthenia 
gravis, inflammatory bowel disease, Crohn's disease, 
psoriasis, atopic dermatitis, scarring, graft vs host 
5 "disease, organ transplant rejection, organ apoptosis 

after burn injury, osteoporosis, leukemias and related 
disorders, myelodysplastic syndrome, multiple myeloma- 
related bone disorder, acute myelogenous leukemia, 
chronic myelogenous leukemia, metastatic melanoma, 

10 Kaposi's sarcoma, multiple myeloma, hemorrhagic shock, 
sepsis, septic shock, burns, Shigellosis, Alzheimer's 
disease, Parkinson's disease, Huntington's disease, 
Kennedy's disease, prion disease, cerebral ischemia, 
epilepsy, myocardial ischemia, acute and chronic heart 

15 disease, myocardial infarction, congestive heart 

failure,- atherosclerosis, coronary- artery bypass . graft ,-• 
spinal muscular atrophy, amyotrophic lateral sclerosis, 
multiple sclerosis, HIV-related encephalitis, aging, 
alopecia, neurological damage due to stroke, ulcerative 

20 colitis, traumatic brain injury, spinal cord injury, 
hepatitis-B, hepatitis-C, hepatitis-G, yellow fever, 
dengue fever, Japanese encephalitis, various forms of 
liver disease, renal disease, polycystic kidney 
disease, H. pylori-associated gastric and duodenal 

25 ulcer disease, HIV infection, tuberculosis, and 

meningitis. The compounds and compositions are also 
useful in treating complications associated with 
coronary artery bypass grafts. The compounds and 
compositions are also useful for decreasing IGIF or 

30 IFN-y production. The compounds and compositions are 
also useful in immunotherapy for treatment of cancer. 
[0076] The present compounds and compositions may 
also be used in methods for preserving cells. These 
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methods would be useful for preserving organs, 
particularly those intended for transplant, or blood 
products. Similar uses for caspase inhibitors have been 
reported [Schierle et al., Nature Medicine , 1999, 5, 
5 97] . The method involves treating the cells or tissue 
to be preserved with a solution comprising a compound 
of this invention. The amount of a compound of this 
invention needed will depend on the effectiveness of 
the free caspase inhibitor for the given cell type and 
10 the length of time required to preserve the cells from 
apoptotic cell death. 

[0077] According to another embodiment, the 
compositions of this invention may further comprise 
another therapeutic agent. Such agents include, but 

15 are not limited to, thrombolytic agents such as tissue . 
plasminogen activator and streptokinase . When a s.econd- 
agent is used, the second agent may be administered 
either as a separate dosage form or as part of a single 
dosage form with the compounds or compositions of this 

20 invention. 

[0078] The amount of compound present in the 

compositions of this invention should be sufficient to 
cause a detectable decrease in the release of IL-ip, 
cellular apoptosis or caspase activity, or in the 

25 severity of caspase-mediated diseases, as measured by 
any of the assays known in the art. 

[0079] Dosage levels of between about 0.01 and about 

100 mg/kg body weight per day, ~ preferably between about 
0.5 and about 75 mg/kg body weight per day and more 
30 preferably between about 1 and about 50 mg/kg body 
4 weight per day of the active ingredient compound are 
useful in a monotherapy. 
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[0080] Typically / a compound or composition of this 
invention will be administered from about 1 to about 5 
times per day or alternatively, as a continuous 
infusion. Such administration can be used as a chronic 
5 or acute therapy. The amount of active ingredient that 
may be combined with the carrier materials to produce a 
single dosage form will vary depending upon the host 
treated and the particular mode of administration. A ' 
typical preparation will contain from about 5% to about 
10 95% active compound (w/w) . Preferably, such 

preparations contain from about 20% to about 80% active 
compound. 

[0081] When the compositions of this invention 
comprise a combination of a compound of this invention 
15 and one or more additional therapeutic or prophylactic 
agents, both the compound and- the- additional agent 
should be present at dosage levels of between about 10% 
to about 80% of the dosage normally administered in a 
monotherapy regime. 

20 [0082] Upon improvement of a patient's condition, a 
maintenance dose of a compound, composition or 
combination of this invention may be administered, if 
necessary. Subsequently, the dosage or frequency of 
administration, or both, may be reduced, as -a function 

25 of the symptoms, to a level at which the improved 

condition is retained. When the symptoms have been 
alleviated to the desired level, treatment should 
cease. -Patients may, however, require intermittent " 
treatment on a long-term basis upon any recurrence of 

30 disease symptoms. 

[0083] As the skilled practitioner will appreciate, 
lower or higher doses than those recited above may be 
required. It should be understood . that a specific 
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dosage and treatment regimens for any particular 
patient will depend upon a variety of factors, 
including the activity of the specific compound 
employed, the age, body weight, general health, sex, 
5 diet, time of administration, rate of excretion, drug 
combination, the severity and course of the particular 
disease, the patient's disposition to the disease being 
treated, and the. judgment of the treating physician. 
The amount of active ingredients will also depend upon 
10 the particular compound and other therapeutic agent, if 
present, in the composition. 

[0084] In a preferred embodiment, the invention 

provides a method of treating a mammal, having one of 
the aforementioned diseases, comprising the step of 

15 administering to said mammal a pharmaceutically 

acceptable composition described above. In this • 
embodiment, if the patient is also administered another 
therapeutic agent or caspase inhibitor, it may be 
delivered together with the compound of this invention 

20 in a single dosage form, or, as a separate dosage form. 
When administered as a separate dosage form, the other 
caspase inhibitor or agent may be administered prior 
to, at the same time as, or following administration of 
a pharmaceutically acceptable composition comprising a 

25 compound of this invention. 

[0085] The compounds of this invention are 
particularly suitable for methods involving inhibition 
of caspase activity." Without being bound by theory, 
upon in vivo administration of a prodrug of this 

30 invention, the phospholipid group is cleaved to provide 
a corresponding acid-containing compound (e.g., a 
compound of . Table 1). As would be recognized by a 
skilled practitioner, a prodrug of this invention or 
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the corresponding parent compound may be further 
metabolized in vivo. Any such metabolites are included 
within the scope of this invention. 

[0086] In order that this invention be more fully 
understood, the following examples are set forth. 
These examples are for the purpose of illustration only 
and are not to be construed as limiting the scope of 
the invention in any way. 
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Example I 



Scheme 1 Preparation of Compounds of Formula I 



O 



r-O-U-R 1 rO-^R 1 



— O-X-H + YH 
O 



O-X-Y 
O 

O-P-OR 2 l O-P-OR 2 



OH OH 

5 1 2 Formula I 

[0087] Scheme 1 depicts a synthetic route for 
obtaining compounds of formula I, where compound 2 is a 
caspase inhibitor comprising a carboxylic acid moiety. 
Reaction of a lipid compound 1 with a compound 2, under 

10 standard carboxylic acid coupling conditions (for 

example, the conditions as described below in Example 
2) provides compounds of formula- I. Compounds of 
formula 1 may be isolated using standard procedures. 
[0088] In the lipid compound 1, the X-H moiety 

15 and/or the OH moiety may be protected with a suitable 
protecting group. A lipid compound 1 wherein both 
moieties are protected would have the structure 
depicted by compound 3 below, wherein P is a suitable 
. _ protecting group (and wherein each P may be the same or 

20 different) . As would be recognized by a skilled 
practitioner, if the X-H moiety of compound 1 is 
protected, the protecting group must be removed prior 
to reacting compound 1 with compound 2. However, if 
the O-H moiety is protected, the protecting group does 

25 not need to be removed prior to reacting compound 1 

with compound 2. Furthermore, the deprotection of the 
X-H moiety may be. done in situ . Depending on the 
nature of the substituents on Y, suitable protecting 
groups may be used in association with Y. 
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O 

-O-U-R 1 

-O-X-P 
O 

-O-P-OR 2 
OP 



10 



Example 2 
Scheme 2 Preparation of Compound 5 
O 



I— o- 



i— O-X-H 
O 

' — O-P-OR 2 
OH 



Q 



C0 2 H 




15 



20 



25 



r-O 




-O-X— O-a NH 

-O-P-OR 2 
OH 




Compound 5 



[0089] Scheme 2 depicts a synthetic route for 

obtaining compounds of this invention where Y is the 

residue of a caspase inhibitor of W0 01/72707 (wherein 
1 2 

R / R , and X are as defined herein) . Reaction of a 
lipid compound 1 with compound 4 in the presence of EDO 
[1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride] or CDI ( 1 , 1 ' -carbonyldiimidazole) under 
standard carboxylic acid coupling conditions provides 
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compound 5. Compound 5 may be isolated using standard 
procedures. 

[0090] As described above in Example 1, the lipid 
compound 1, may be protected with a suitable protecting 
5 group. 

[0091] While we have described a number of 
embodiments of this invention, it is apparent that our 
basic examples may be altered to provide other 
embodiments, which utilize the compounds, compositions, 
10 and methods of this invention. 
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We Claim : 

1. A compound of the formula I: 

O 

h 2 c-o-Lr 1 

I 

HC-O-X-Y 

I ° 
H 2 C-0-P-OR 2 

OH 

I 

or a pharmaceutical^ acceptable salt thereof, wherein: 

■ R 1 is a saturated or unsaturated, straight-chain or 
branched, substituted or unsubstituted hydrocarbon 
chain; 

R 2 is H or a phospholipid head group; 

X is a direct covalent bond or a group C(0)LR 3 ; 
wherein L is a saturated or unsaturated, straight-chain 
or branched, substituted or unsubstituted hydrocarbon 
chain having from 2 to 15 carbon atoms, which 
optionally includes cyclic elements, and is optionally 
interrupted by one or more atoms selected from the 
group consisting of oxygen, sulfur and N(R 4 ), R 3 is 
selected from the group consisting of O, S and N(R 4 ); 
wherein R 4 is a saturated or unsaturated hydrocarbon 
chain having 1 to 6 carbon atoms; and 

Y is a residue of a caspase inhibitor. 

2. The compound of claim 1, wherein the R 1 
hydrocarbon chain has. from 2 to 30 carbon atoms. 

. 3. The compound of claim 2, wherein the R 1 
hydrocarbon chain has from 2 to 24 carbon atoms. 

2 

4. The compound of claim 1, wherein R is a 
phospholipid head group. 
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5. The compound of claim 4, wherein the 
phospholipid head group is choline. 

6. The compound of claim 1, wherein X is a 
direct covalent bond. 

7. The compound of claim 1, wherein Y is a 
reversible caspase inhibitor. 

8. The compound of claim 1, wherein Y is an 
irreversible caspase inhibitor. 

9. The compound of claim 1, wherein the 
caspase inhibitor is any one of the caspase inhibitors 
depicted in FIGs. 1-20. 

10. The compound of claim 1, wherein the 
caspase inhibitor is selected from a structure in Table 
1 below: 

Table 1. Structures of Selected Caspase 
Inhibitors 



Comp . 


Structure 


No. 




1 
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Comp. 
Mo. 


Structure 


20 


o 

coV- 



11. A pharmaceutical composition comprising: 

a) a compound according to any one of claims 1-10; and 

b) a pharmaceutical^ acceptable carrier. 

12. A method for inhibiting caspase activity 
in a mammal in need thereof comprising administering to 
said mammal a compound according to any one of claims 
1-10 or a composition according to claim 11. 

13. A method for treating or preventing a 
disease selected from the group consisting of an IL-1 
mediated disease, an apoptosis mediated disease, an 
inflammatory disease, an autoimmune' disease, a 
destructive bone disorder, a proliferative disorder, an 
infectious disease, a degenerative disease, a disease 
associated with cell death, an excess dietary alcohol 
intake disease, a viral mediated disease, uveitis, 
inflammatory peritonitis, osteoarthritis, pancreatitis, 
asthma, adult respiratory distress syndrome, . 
glomerulonephritis, rheumatoid arthritis, systemic 
lupus erythematosus, scleroderma, chronic thyroiditis, 
Grave 1 s disease, autoimmune gastritis, diabetes, 
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autoimmune hemolytic anemia, autoimmune neutropenia, 
thrombocytopenia, chronic active hepatitis, myasthenia 
gravis, inflammatory bowel disease, Crohn's disease, 
psoriasis, atopic dermatitis, scarring, graft vs. host 
disease, organ transplant rejection, osteoporosis, 
leukemias and related disorders, myelodysplastic 
syndrome, multiple myeloma-related bone disorder, acute 
myelogenous leukemia, chronic myelogenous leukemia, 
metastatic melanoma, Kaposi's sarcoma, multiple 
myeloma, hemorrhagic shock, sepsis, septic . shock, 
burns, Shigellosis, Alzheimer's disease, Parkinson's 
disease, Huntington's disease, Kennedy's disease, prion 
disease, cerebral ischemia, epilepsy, myocardial 
ischemia, acute and chronic heart disease, myocardial 
infarction, congestive heart failure, arteriosclerosis, 
coronary artery bypass graft, spinal muscular atrophy, 
amyotrophic lateral sclerosis, multiple sclerosis, HIV- 
related encephalitis, aging, alopecia, neurological 
damage due to stroke, ulcerative colitis, traumatic 
brain injury, spinal cord injury, hepatitis-B, 
hepatitis-C, hepatitis-G, yellow fever, dengue fever, 
or Japanese encephalitis, various forms of liver 
disease, renal disease, polyaptic kidney disease, H. 
pylori-associated gastric and duodenal ulcer disease, " 
HIV infection, tuberculosis, and meningitis in a mammal 
comprising administering to said mammal a compound 
according to any one of claims 1-10 or a composition 
according to claim 11. 

14. A method for treating complications 
associated with coronary artery bypass grafts in a 
mammal comprising administering to said mammal a 
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compound according to any one of claims 1-10 or a 
composition according to claim 11. 

15. A method for treating cancer in a mammal 
comprising administering to said mammal a compound 
according to any one of claims 1-10 or a composition 
according to claim 11, wherein said compound or 
composition is used as a component of immunotherapy. 

16. The method according to any one of 
claims 12-15, wherein said mammal is a human, 

17. A method for preserving cells comprising 
treating the cells with a solution comprising an 
effective amount of a compound according to any one of 
claims 1-10 or a composition according to claim 11. 

18. The method according to claim 17, 
wherein said compound or composition is used for an 
organ transplant or for preserving blood products. 

19- The method according to any one of 
claims 12-15, wherein said compound or composition is 
administered with an additional therapeutic agent. 

20. The method according to claim 19, 
wherein said additional therapeutic agent is a 
thrombolytic agent. 

21. The method according to claim 20, 
wherein said thrombolytic agent is selected from the 
group consisting of- tissue plasminogen activator and 
streptokinase . 

22. A method for decreasing IGIF or IFN-y 
production in a mammal in need thereof comprising 
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administering to said mammal a compound according to 
any one of claims 1-10 or a composition according to 
claim 11. 
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l. A compound having the Formulae I or H or III: 



So*. 



(ID 



E O k 



or a pharroancurically acceptable salt or prodrug thereof, wherein: 

R, is an optionally substituted alkyl or hydrogen: 

R 3 is an N-protccting group; 

R 3 is hydrogen or optionally substituted alkyl; 

Q is an optionally substituted saturated or partially saturated carbocycie or 
heterocycle; 

X is a peptide of ) -4 amino acids or a bond; 
Y is a peptide of 1-4 amino acids or a bond; 
A is CR« or nitrogen; 
B is CR, or nitrogen; 
C is CR, or nitrogen; 
D is CR, or nitrogen; 

provided that not more than two of A. B. C or D is nitrogen; and rVR, 
independently are hydrogen, halo, C r C b haioalkyL C«-C l0 aryl, Q-G, 
cycloalkyl, C r C fc alkyl, C^-C, alkenyL C 3 -C« alkynyl, C r C, 0 aryl(C r C 6 )alkyl, 
C 6 -C l0 aryl(C r C>)alkenyi. C 6 -C ID arv](C r C 6 )alkynyi, C r C 6 hydroxyalkyl. 
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nitro, amino, cyano, C,-C« aryiamino, hydroxy, C r -C 6 acyioxy, C t -C e alkoxy, 
alkylthio, or carboxy; or 

one of R* and R„ or R, and R*. or R, and R« art taken together with the carbon 
atoms to which they are attached to form a carbocycle or hetcrocycle; 
E is C u , nitrogen, oxygen or sulfur; 
F is C, 3? nitrogen, oxygen or sulfur, 
G is C l6 , nitrogen, oxygen or sulfur, 

provided thai only one of E, F, G is nitrogen, oxygen or sulfur and R )# -R lf are 
independently hydrogen, halo, C,-C A haloalkyl, C t -C l0 aryl, C.-C- cycloalkyl, 
C r C 6 alkyl, C-.-C, aJkenyl, alkynyl. C r C ie ary!(C r C 4 )alkyl % C 6 -C J0 

aryKQ-CJaikenyl, C«-C !0 ar>i(C r Ct)alkynyI t C,-Q hydroxy alkyl. nitro, 
amino, cyano, C,-C 6 acylaminc, hydroxy, C,-C 4 acyloxy, C,-C fe alkoxy. 
alkylthio. or carboxy: or 

one of R l4 and R ls , or R,- and R l6 , are taken together with the carbon aioms to 
which they are attached to form a carbocycle or beterocycle. 

2. A compound according to claim 1, wherein R y is t- 
butyloxycarbonyl, acetyl or benzyloxycarbonyl. 

3. A compound according to claim 1, wherein R, is H, Me. El or 
acetoxymetbyi. 

4. A compound according to claim 1. wherein R : is hydrogen, 
fluoromcthyl, acyioxy methyl, arylacyloxy methyl or aminomeihyl. 

5. A compound according to claim 1, wherein X is a bond. 

6. A compound according to claim 1, wherein A, B. C and D are 

CH. 
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7. 



A compound according lo claim 1, wherein A is nitrogen, and 



B, C and D are CH. 



8. 



A compound according to claim 1, wherein G is sulfur, and E 



and F are CH. 



9. 



A compound according to claim 1, wherein Q is cyclohcxyl or 



cyclopentyl. 

10. A compound according to claim 1, wherein said compound has 
ihe Formula IV: 



R : is hydrogen or optionally substituted alkyl. wherein the substnuem is halo, 
hydroxy, alkoxy, aryloxy, alkyhhio, arylthio, amino, acyloxy, or arylacyloxy: 
Rj-R, independently are hydrogen, halo, C r C t haloalkyl. C 6 -C 10 aryl, C«-C, 
cycloaJkyl, C,-C 6 alkyl, C ; -C< alkenyl. C ? -C t alkynyl, C 6 -C IP aryl(C r C t )aikyl. 
C^C W aryKCi-CJalkenyl, C r C l0 aryKC^CJalkvnyi, C r C t hydroxyalkyi, 
nitro, amino, cyano. C r C e acylamino, hydroxy. C r C t acyloxy, Ci-C t alkoxy, 
alkylthio, ot carboxy; or 

one of and R„ or R ? and R,. or R e and R, are taken together with ihe carbon 
atoms to which they arc attached to form a carbocycle or heterocycle, selected 



from the group consisting of — OCH 2 0 — ? — OCV 7 0 — , 
— (CH^— , — <CHj)<— , — OCHXH^O- . — CH 2 N(R I3 )CH : — , 
— CH : CH : NCR l? )CH 2 — , — CH J N(R I3 )CH 2 CH 2 — and 
— CH=CH — CH=CH — : wherein R,j is hydrogen, alkyl or cycloalkyh 




o 



or a pharmaceutical acceptable salt or prodrug thereof, wherein 
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R lD is hydrogen, C r C t alkoxy, C,-C 6 alkyl, C r C e haloaJkyl, C e -C l0 aryl. C 4 -C, 
cycloalkyi, C € -C l0 aryl(C,-C 6 )alkyl t benzyloxy, substituted bcnzyloxy, or 
NR, : R I3 ; wherein R u and R l3 independently are hydrogen, C r C f alfcyl. C,-C B 
faaloalkyl. C r C 10 aryL C,-C cycloalkyl, Q-C l0 aryl(C,-Q)a1kyl, or R„ and R, : 
are combined to form a heterocyclic ring system selected from the group 
consisting of pyrrolidine, pipcridine, piperazine. and morpholine. 

It. A compound according to claim 10, wherein R ; is hydrogen, 
fluoromethyl, acyloxymethyl, aryiarylovy methyl or aminoroethyl. 

12. A compound according to claim 10, wherein R t0 is bcnzyloxy. 

13. A compound according to claim 10, wherein R, is H, Me or 
acetoxymctbyl. 

14. A compound according to claim 10, wherein X is a peptide of 
1-2 amino acids or a bond. 
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2 -(Z-Am in o)b enzo y] - Asp- fmk 



2-(Z-Amino)-6-methyIben2oy]-Asp-fmk 



2-(2-Amino)-5-methyIben2oyl-Asp-fixik 



2-(2-Amino)-3-methylben2oyl-Asp-fink 



2-(Z-AjTiino)-3-methyIbenzoyI-Asp-fmk 



2-(Z-Amino)-5-fluorobenzoyI- Asp- folk 



cis-2-(2-Amino)cyclohexanecarboxyI-Asp-fmk 



2>(Z-Amino>3,5-dimethylben2oyl-Asp-fmk 



2-(2--Amino)-5-ch]oroben2oyl-Asp-fink 



2-(Z-Aniino)-6-chlorobenzoy]-Asp-fmk 



2-(2-^ino>4-methy]benzoyI>Asp-frnk 



3-(Z-.Amino)thiophene-3-carboxyl-Asp-fmk 



3-(MethoxycarbonyIamino)thiophene-2-carboxyi-Asp-fmk 



Cis-2-(Z-.Ajriino)cyclQpentanecarboxyI-Asp-fmk 



Trans-2-(2-.AjTiino)cycIohexanecarboxyl-Asp-fhik 



Z-G]u-(2-aminobenzoyl)-Asp-ftnk 



Z-Va]-(2-AjTiinobenzoyI)-A$p-fmk 



2-(Z-Amino)benzoyl>Asp-DCB>methylkeione 



Methoxycarbonyl>VaI-(2-aminoben2Qyl)> Asp-fink 
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1 2-(Z-Amino)benzoyl-Asp-OTik 




^- *^vi iiiiiU ru-mein yiDCiizoyi- (P rvsp* ittlk 
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j. -^z.*-T-uiino;- ->-m em yi Dsnzo y]-.n.sp- unx 


A 


2 -(Z,- Amino )-3-metny]benzoyi-Asp- ittik 


5 


2-(Z-Amino)-3-methyIben2oy]-Asp-fmk 


6 


2-(Z--^mino>5-fluoroben2oyl-Asp-nnk 


7 


cis-2-(Z--Ammo)cyclohexanecarboxy]-Asp-fmk 


8 


2-(Z-.Ajnmo)-^.5-dimethyIben2oyl-Asp-fTrik 


9 


2-(Z-.Ammo)-5-ch]orobenzoyl-Asp-fmk 


10 


2-(Z-Amino)-6-chlorobenzoy]-Asp-fhik 


11 


2-(Z--Arnmo)-4-metby]benzoy]-Asp-frnk 


12 


3-(Z-Amino)thiophene-3-carboxyl-Asp-fink 


13 


3-(Methoxycarbonylamino)thiophene-2-carboxyl-Asp-fmk 


14 


Cis-2-(Z-Amino)cyc]opentanecarboxy}-Asp-fmk 


15 


Trans-2-(Z-Ajiiino)cyc]ohexanecarboxy]-Asp-fn& 


16 


Z-Glu-(2-aminoberuoy])- Asp- fink 


17 


Z-Val-(2-AminobenzoyI)-Asp-fTnk 


18 


2-(Z-.Ajnino)ben2oyl-Asp-DCB-methylkeione 


19 


Methoxycarbony]A'a]-(2-aminoben2oy])-Asp-fmk 



Z: benzyloxycarbonyl _ 
fink: fluoromethylketone 
DCB: 2,6-dichlorobenzoyloxy 
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I. A compound represented by formula 1: 




i 



5 or a pharmacemicaljy acceptable sa)u ester or hydrate, wherein: 

a is 0 or 1 and 

m and n are 0. 1 or 2: 

10 2 is selected from the group consisting of: 

1) C-salkyl, 

2) CMicyctoaJkyl, said alkyl and cycloalkyl groups being optionally 
substituted with 1-4 halo groups, 

3) phenyl or naphthyl, optionally subsiitutcd by one or two groups 
15 selected from the group consisting of: halo, nitro, Ci-.aJkyl and 

C,-*aMcox}\ said afkyl and alkoxy ujoups being optionally substituted with 1-3 halo 
groups; and 

4) HET 1 wherein HET 1 represents a 5 or 6 membered aromatic or 
non-aromatic ring, and the benzofused analogs thereof, containing from 1-3 

20 heteroatoms selected from O, S and N, and optionally substituted with 1-2 groups 
selected from halo, G^aikyl and C^acyl: 

R 1 represents a member selected from the group consisting of: H, aryh 
Chalky] optionally substituted by OR\ and C\.7cycloalkyl optionally containing one 
25 heteroatom selected from O* S and NR\ 
and 

R 2 represents H, 
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10 



or in the alternative. R 1 and R : are taken in combination and represent a ring of 
members, said ring optionally containing one heterontom seiccted from O. S and *R 

R " is selected from the group consisting of: H. CY«aJkyl and benzyl optionally 
substituted with 1-2 groups selected from halo. C.-alkyl and O-alkosy: and 
R> is H or Chalky!: 

each R' : is independently selected from the group consisting of: H. 
C^-alkyl optionally containing 1-2 oxo groups. Ci-ialkoxy and haio: 



R ? and R" arc independently selected from the group consisting of: 

1) H, 

2) halo, 

3) Ci-ialkoxy optionally substituted with 1 -3 haio aioms. 

15 4) NO:, 

5) OH, 

6) benzyloxy. the benzyl portion of* which is optionally substituted 
with 1-2 members selected from the group consisting of: halo. CN. Ci~»alkyl and Cu 
,alkoxy. said alkyl and alkoxy being optionally substituted with 1-2 halo groups, 

20 7 ) NH-Ci^acyl, 

8) Ci^acyl. 

9) 0-C]^:aIkyl-C02H. optionally esterified with a Cj-6 alkyl or C5.7 

cycloalkyl group, 

10) CH=CH-CO ? H, 
25 11) Co->alkylC02H, 

12) G^5alkylC(0)NH2. optionally substituted on the nirrogen aiom by 

1-2 Chalky] groups; 

13) C 0 . 2 alkylS(0)f>2Ci J alkyl; 

14) S(0)r>. 2 -C J. 6 alkyi or S(0)o-r phenyl, said alkyl and phenyl 
30 portions thereof being optionally substituted with I -3 members selected from the 

group consisting of: halo, CN, C^alkyl and C^alkoxy. said alkyl and alkoxy being 
optionally substituted by 1-3 halo groups, 

15) benzoyl optionally substituted by 1 -2 members selected from the 
group consisting of: halo. CN. Ci^alkyl and C»-,aIkoxy. said alkyl and alkoxy groups 

35 being optionally substituted by 1- 3 halo groups. 



Fig. 2-l(b) 
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phenyl or naphihyL optionally substituted with 1-2 members 
selected from the group consisting of; halo. VS. Chalky! and daJko.xy. said alky! 
and alko.vy being optionally substituted wi:h 1-3 halo groups. 
17) CN. 

5 IS) -Ci-ialfcyl-HET*. wherein 

HET" represents a 5-7 membered aromatic or non-aromatic ring containing M 
heieroatoms selected from O- S and NR* and optionally containing 1-2 o.\o groups, 
and optionally substituted with 1-3 
Cj-A alkyi. OH. halo or Cj-jacyl groups: 

10 19) -OCiualkyl-HET 1 . wherein HET* is a 5 or 6 membered aromatic 

or non-aromatic ring containing from 1 to 3 heieroatoms selected from O. S and N. 
and optionally substituted with one or two groups selected from halo and Ci^alkyl. 
and optionally containing 1-2 oxo groups, 
and 

15 20) HET 4 , wherein HET* is a 5 or C membered aromatic or non- 

aromatic ring, and the benzo fused analogs thereof, containing from ) to 4 heiero2ioms 
selected from O. S and N. and is optionally substituted by one or two' groups selected 
from halo. C>-»aIkyl and Cuacyi, or 

20 R 4 and R5 are taken in combination and represent a fused heteroary! ring as shown 
below: 




25 wherein Y is selected from the group consisting of CH and N. and X is selected from 
O. S and NH. and R* is as defined above. 

2. A compound in accordance with claim I wherein a is I. f 

30 3. A compound in accordance with claim 1 wherein m is 1 . 
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4. A compound in accordance with claim 1 wherein n is 0. 

5. A compound in accordance with claim I wherein 2 is phenyl 
optionally substituted by one or two groups selected from halo, nitro. G-jalkoxv 

5 optionally substituted by up to 3 halogen atoms, or Chalky! optionally substituted by 
up to 3 halogen atoms. 

6. A compound in accordance with claim I wherein R' is Cw*. 
alkyl optionally subsiituicd by OR 7 . 

10 

7. A compound in accordance with ciairn wherein R : is hydrogen. 

8. A compound in accordance wuh claim 1 wherein is 

hydrogen. 

15 

9. A compound in accordance with claim 1 wherein R2 is H and n 

is 0. 

10. A comoound tr. accordance with claim 9 wherein R 1 

20 represents a member selects :xm the gru-r. cresting of: H. C^alkyl optionally 
substituted by OR 7 and C^cycloalkyl optionally containing one hetcroaiom selected 
from O. S and NR* . 

11. a compound in accordance with claim 1 wherein Z 
25 represents HET 1 and HET 1 represents a 5 or 6 membered aromatic ring, or the 

benzofused analog thereof, containing from 1-3 heteroatoms selected from O. S and 
N. and optionally substituted with 1-2 groups selected from halo. C»-a2lkyl and Ci- 
*acyl. 

3Q 12. A compound in accordance with claim 1 1 wherein HET ] 

represents a member selected from the group consisting of: pyridine, pyrimidine. 
pyridazine, furan. thiophene. ihiazole and oxazole. 
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13. A compound in accordance with c:2tm 1 wherein HET" is 
sclccied from the group consisting of: but yru lactone, tetrahydro uinm. 
tetrahydropyran and 2-pyrroiidinonc. 

14. ' A compound in accordance with claim I wherein HET* is 
selected from pyridine and pyrimidine. 

15. A compound in accordance with claim 1 wherein HE"P is 
selected from the group consisting of: 1.2.3-oxadiazole. l.2.4-oxadia2ole, 1.3.4- 
oxadiazole. ! .2.3-thiacia2ole. 1.2.4-thiadiazole. 1.3.4-thiauiazole. thiophene, pyrrole, 
pyridine, teirazolc. oxszoic, thiazoJc. l,2.3-tria2oic, 1.2.4-iria2olc and ],3.£-iriazo)e. 



16. A compound in accordance with claim I wherein: 

a and m are 1 ; 
15 nisO; 

Z is phenyl optionally substituted hy one or two groups selected from 
halo, nitro. C^alkoxy optionally substituted by up to 3 halogen atoms, or Ci^alkyf 
optionally substituted by up to 3 halogen atoms; 

R 1 represents a member selected from the group consisting of: H. Ci-:. 
20 alkyl optionally substituted by OR 7 and C.^cycloalkyl optionally containing one 
hetcroatom selected from O. S and NR\ 

R 2 is hydrogen; 

R"' is hydrogen 

Z represents HET and HET 1 represents pyridine, pyrimidine, 
25 pyrida2ine. furan, ihiophenz. thiazolc or oxazole, optionally subsiiru led wjtfi ]-2 
groups selected from halo, Chalky! and Ci^acyl; 

HET 2 is selected from the group consisting of: buryro la clone, 
tetrahydro furan. letrahydropyran and 2-pyrrolidinone; 

HET ? is selected from the group consisting of: butyrolactonc, 
30 tetrahydro furan, terrahydropyran, 2-pyrrolidinonc, pyridine and pyrimidine; 

and HE"T is selected from Ihe group consisting of: 1,2,3-oxadiazole, 
1,2.4-oxadiazole, I .3.4-oxadiazolc. L2.3-thiadiazole, 1.2,4-thiadiazole. J.,3,4^. 
ihiadiazole. thiophene, pyrrole, pyridine, tetrazole, oxazole. thiazole,. 1.2.3-triazolc, 
1 ,2,4-triazolc and 1.3,4-tria2oie, and all other variables are as defined therein 

35 
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1. 



A compound having the Formula I: 



*CD,R X 



or pharmaceuucally acceptable salts or prodrugs thereof, wherein: 
R | is an optionally substituted alkyl or hydrogen; 
R a is hydrogen or opuonally substituted alkyl; 

R3 is an alkyl, saturated carbocyclic, partiaily saturated carbocyclic, aryl. 
saturated heterocyclic, partially saturated heterocyclic or beteroaryl group, 
wherein said group is optionally substituted; 

X is O, S, NR-« or (CRJ* 5 ) ft , where R* and R 3 are, ai each occurrence, 
independently selected from the group consisting of hydrogen, alky) and 
cycloalkyl, and n is 0, 1 , 2 or 3; or 

X is NR4. and R 3 and R« are taken together with the nirrogen atom to which 
they are attached to form a saturated heterocyclic, partially saturated 
heterocyclic or beteroaryl group, wherein said group is opuonally substituted; 



X is CR^Rj, and R 3 and R* are taken together with the carbon atom to which 
they are attached to form a saturated carbocyclic, partially saturated 
carbocyclic, aryl, saturated heterocyclic, partially saturated heterocyclic or 
oxygen-containing beteroaryl group, wherein said group is opuonally 
substituted; and 

Y is a residue of a natural or non- natural amino acid; 

provided that when X is O, then R 3 is not unsubstiiuted benzyl or /-butyl: and 
when X is CH a , then R 3 is not hydrogen. 



or 
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2. 



The compound of claim 1, wherein Ri is hydrogen, methyl. 



ethyl or aceioxymeihyL 



3. The compound of claim 1, whercio R 2 is hydrogen, 
fluoromeihyl, acyloxymctbyl, arylacyloxymethyl. aryloxymethyl, 
phosphinyioxymetbyl, or aminomethyl. 

4. The compound of claim I, wherein Y is valine, isoleucine. 
leucine, alanine, phenylalanine, cyclohexylalanine, 2-aminobutyric acid, 
phenylglycine or eye] obexyl glycine. 

5. The compound of claim 1, wherein: 

R 3 is optionally substituted aikyl, 00 cycloalkyl. saturated heterocyclic, 
partially saturated heterocyclic, aryl or beteroaryi; and 

X is O. S, NR. or (CRzR 3 )*. wherein R-» and R 5 are independently hydrogen, 
aikyl or cycloalkyl, and n is 0. 1, 2 or 3. 

6. The compound of claim 3 , wherein X is O. NH or CHr 

7. The compound of claim 1, wherein R 3 is straight-chained or 
branched Ci-6 aikyl. 

8. The compound of claim 1, wherein R 3 is straight-chained or 
branched Ci* aikyl optionally substituted by hydroxy, carboxy, halogen, G»-C 7 
cycloalkyl. saturated or unsaturated heterocyclic group, aryl or heieroaryL 



9. 



The compound of claim 1, wherein R 3 is optionally substituted 



benzyl. 
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10. The compound of claim I. wherein Ra is optionally substituted 
pyridylmethyl. 

11. The compound of claim 1. wherein Rj-X-C(0>- is an 
antioxidant group. 

* 12. The compound of claim 1L wherein said antioxidant group is 




13. The compound of claim 12, wherein said compound is 




14. The compound of claim 1, wherein Rs-X-QO}- is a 
fluorescent group. 



Fig. 3(c) 
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15. The compound of claim 14, wherein said fluorescent group is 




or 



CH, 



Fig. 3(d) 



SDOCID:<WO 03068242A1 I > 



WO 03/068242 



PCT/US03/04457 



56/206 



16. The compound of claim 14, wherein said compound is selected 
from the group consisting of 




Fig. 3(e) 
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HO, 




F 



COjH 



17.. A compound having the Formula H: 




(in 



5 



10 



15 



or pharmaceuucally acceptable salts or prodrugs thereof wherein: - 
R i is an optionally substituted alky] or hydrogen; 
Ra is hydrogen or optionally substituted alkyl; 

X is O, S, NRu or (CRtRs)*. wherein R» and R 3 are, at each occurrence, 

independently selecied from the group consisting of hydrogen, alkyl. and 

cycloalkyl, and n is 0, 1, 2 or 3; 

Y is a residue of a natural or non-natural amino acid; 

A is CR* or nitrogen; 

B is CR? or nitrogen; 

C is CR| or nitrogen; 

D is CR9 or nitrogen; 

E is CR10 or nitrogen; provided that not more than three of A. B. C, D and E 
are nitrogen; and R*-R|© independently arc hydrogen, halo, C|-C 6 haloalkyl, 
C 6 -Cio aryl, OC 7 cydoalkyl, Cj-C 6 alkyl. aikenyl, C 2 -C 6 alkynyl, Ct- 

Cw •aryl(Cj-C 6 )aIkyl. C 6 -Ci 0 aryl(C 2 -C 6 )alkenyl. Ce-Cio ary1(C 2 -C 6 )alkynyl. 
CrQ, hydroxyalkyU nitro, amino, cyano, Cj-Q acyiamino, hydroxy* Ci-C* 
acyloxy, C r Q alkoxy, alkylthio. or carboxy; or 
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one of R* and R?, or R? and R*. or Rs and R 5 , or R 9 and R J0 art takeo together 
with the carbon atoms to which they arc attached to form a carbocycle or 
heterocycle, selected from the group consisting of — OCHjO — , — OCF 2 0 — . 
-_(CH 2 )3— . — <CH 2 V-. — OCH 2 CH 2 CX— . -~-CH 3 N(R l3 )CH— , 
— CH,CH 2 N(Ri3)CHr-. — CHaNCRi^CHjCHa— . -NfRi 3 >-CH=CH-. 
-CH=CH-N(Ri 3 K -0-CH=CH-. -CH=CH-CK -S-CH=CH-. -CH=CH-S-, 
-N=CH-CK=CH-. -CH=N-CH=CH-. -CH=CH-N=CH-. -CK=CH-CH=N-, 
-N=CH-CK=N-, and — CH=CH — CH=CH— ; wherein Rn is hydrogen, alleyl 
or cycloalkyi; 

provided that when X is O, A is CR* B is CR?. C is CR«. D is CR* and E is 
CRio. then at least one of the R*-Rio is not hydrogen. 

18. The compound of claim 17. wherein R? is hydrogen, 
fluorometbyl, acyloxymetbyi, aryiacyloxyrnethyl, aryloxymethyi, 
phosphinyloxymethyl, or arninornethyL 

19. The compound of claim 17. wherein R> is hydrogen, methyl, 
ethyl or acctoxymethyL 

20. The compound of claim 17. wherein Y is valine, isoleucine. 
leucine, alanine, phenylalanine, cyclohexyl alanine. 2-aminobutync acid, 
phenylglycine or cyclohexylglycine. 

21. The compound of claim 17, wherein X is O, A is CR*. B is 
CR?, C is CRg, D is CR9, and E is CRio- 

22. The compound of claim 17. wherein X is O. and one of A. B. 
C.-D or E is nitrogen. - . <,ir... .. \ 
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23. The compound of claim 17. wherein 3C is CHa. A is CR*, B is 



Ri is an optionally substituted alkyl or hydrogen; 
R 2 is hydrogen or optionally substituted alkyl; 

R 3 is an alkyl. saturated carbocyclic, partially saturated carbocyclic, aryl, 
saturated heterocyclic, partially saturated heterocyclic or heieroaryl group. 



Y is a residue of a natural or non-natural amino acid. 

25. The compound of claim 24, wherein Ri is hydrogen, methyl, 
exhyJ or acetoxymethyl. 

26. The compound of claim 24. wherein R2 is hydrogen, 
fluoromethyl, acyloxymeihyl, arylacyloxymethyl. aryloxymechyl, 
pbosphinyloxymcthyl, or aminomethyl. 

27. The compound of claim 24, wherein Y is valine, isoleucine, 
leucine, alanine, phenylalanine, cyclohexyl alanine, 2-aminobutyric acid, 
phenylglycine or cyclohexylglycine. 



CR». C is CR S . D is CR 9 and E is CR,o. 



24. A compound having the Formula IE: 




or phannaceutically acceptable salts or prodrugs thereof, wherein: 



wherein said group is optionally substituted; and 
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28. The compound of claim 24, wherein Rj is straigbi-cnained or 
branched Cj-6 alfcyl. 

29. The compound of claim 24. wherein Rs is straight-chained or 
branched C,^ alkyl optionally substituted by hydroxy, carboxy. halogen O-Oj 
cycloalkyl. saturated or unsaturated heterocyclic group, aryl or heteroaryl. 

30. The compound of claim 24, wherein R 3 is mcthylphenyl or 
dimethylaxninonaphthyL 

31. The compound of claim 1, wherein said compound is selected 
from the group consisting of: 

2^hlorobenzyloxycarboDyl-Val-Asp-fmk. 

3- aJorobenzyloxycarbonyl-Va)-Asp-fmk, 

4- Chlorobcn2yloxycarbonyI-Val-Asn-fmk, 
Phenetboxycarbonyl-Val-Asp-frnk. 
Cydohex ylmethoxycarbonyl -Val- Asp-f mk, 
MemoxycartKmyl-Val-Asp-frnk, 
Ethoxycarbonyl-VaJ-Asp-frak, 
Isopropyloxycarbonyl-Val-Asp-fmk. 

2- Chlorobcn2^'loxycarbonyl-Ile-Aip-frnk, 

3- Chlorobcnzyloxycarbonyl-De-Asp-fmk.. 

4- C^orobenzyloxycarbonyl-De.Asp-frnk, 
Phenylaceryl-VaJ-Asp-fmk, 
4-Niur>benzyloxycarbonyJ«Val-Asp-fmk. 
2^-Dimethylben2yloxycart)onyl-Val-Asp-frnk. 

3.4- Dichlorobcnxyloxycarbony) - V al- As p-f mk, 

3.5- Dichlorobenzyloxycarbonyl-Val-Asp-frnk. 
2^-DicWorobcnzyloxycarbonyl-Val- Asp-f mk, 

2.6- Dichlorobcn2yloxycarbonyi-Val-Asp-fmk, 
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2.4-DichlorobtnzyloxycarboDyJ-Val-Asp-fmk. 
2ADimethylbcnzy)oxycart)ony]-Va]-Asp-fmJc, 
4-ElhyIbcnzyloxycarbonyJ-Val-Asp-fmk, 
4-BromobcnzyloxycarbonyJ-Val-Asp-fmk, 



4-RuorobcnzyJoxycaibonyl-Val-Asp-ftnk, 

Cycl openiylmemoxycarbonyl- Val- Asp-fmk, 

4-TrifluororocthyIbcnzy)oxycarbooyl-Va3-Asp-fmk, 

3-Phenylpropionyl-Val-Asp-fxnk, 

Bcnz>'laminocarbonyI-Va3-Asp-fmk, 

3- Phenylpropyloxycarbonyl-Va3-Asp-fmk, 
2,4-Oifluorobcnzyloxycarbonyl-VaJ-Asp-fmk, 
3,4-Oifluorobcrx2yloxycarbonyl-VaJ-Asp-fmk, 

4- Morpholinecarbonyl-V^Asp-frnk, 
4-Pyridylmcthoxycaibonyl-Val-Asp-fmk, 

2- Pyridylmeihoxycarbonyl-Val-Asp-fcnk. 
2,6-Dichlorobcnzyloxycarbonyl-VaI-Asp-DCB-mcihylketonc, 

Isobuioxycarbonyl-VaJ-Asp-fmk, 
Propionyl-Val-Asp-fmk, 
Bcn2yl-g}uiaryl-Va3-Asp-fmlu 
GluLaryl-VaJ-Asp-frnk, 

3- (2-Phcnyloxyphcnyl)propionyl-Va3-Asp-frak, 
3-(5-Broin&-2-hyciroxyphcnyI)propiony)-Val-Asp-fmk, 
3 -Flu orobeazyloxycarbony)-Va3- Asp-f mK 

2- F)uorobcrizyloxycarbonyl-VaJ- Asp- fink. 

3- MeLhylbenzyloxycarbonyJ-V al-Asp-fmk, 
2-Chloro-4-fiuorobcnzy)oxycaibonyl-Val-Asp-fmk, and 

. 2-Naphthylmcihoxycarbonyl-Val- Asp-f mk. 

32. The compound of claim 24, wherein said compound is selected 
from the group consisting of: 

p-Toluenesulfonyl-Val-Asp-fmk. and 
p-Toluenesulfonyl-Phe-Asp-fmk. 
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1. A compound represented by formula I: 
H ?i R \ Rb H ?\ 

R 10 

5 1 

or a pharmaceutical^ acceptable salt, ester, N-oxide or hydrate thereof wherein: 

Rl is selected from the group consisting of: 
OH, C l-6 alkyl, HET, Aryl, C^alkoxy, NH 2 , NHC^alkyl, N(C^ alkyl) 2 , 
10 C,^ alkyJC(O), C l-6 alkyIS(0) y , Aryl-S(0) y , HET- S(0) y wherein y is 0, 1 or 2, , 

Aryl-C(O) and HET-C(O), 

the alkyl and alky] portions of which being optionally substituted with 
1-2 members selected from the group consisting of: OH, Aryll , HET, halo, NH 2 , 
NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and C M -acyl; 

15 

Aryl represents a C 6 . l4 aromatic 1-3 ring system optionally substituted 
with 1-3 members selected from OH, C l-6 alkyt, OC^ alkyl, Aryl 1 * HET, halo, NH 2 , 
NHCH 3 , N(CH 3 ) 2 , CF 3 , C0 2 H and C^acyl; 

20 Aryll represents a C^^ membered aromatic ring system having 1-3 

rings and optionally substituted with 1-3 members selected from the group consisting 
of: OH, HET, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H and C^-acyi; 

HET represents a 5 to 15 membered aromatic, partially aromatic or 
25 non-aromatic ring system, containing 1-4 heteroatoms selected from O, S and N, and 
optionally substituted with 1-2 oxo groups and 1-3 groups selected from halo, C,. 
4 alkyl, C^alkoxy, CF 3 and C M acyl; 



FIG.4(o) 
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Ra and Rb independently represent a member selected from the group 
consisting of: H, Aryl, d^alkyl optionally substituted by 1-3 of halo, OR4 T SR 4 and 
C 5-7 cycJoaIkyl optionally containing one heteroatom selected from O, S and NR5, 

or in the alternative, Ra and Rb are taken in combination and represent 
a non-aromatic carbocyclic 4-7 membered ring, optionally containing one heteroatom 
selected from O, S and NR5; 

R4 is selected from the group consisting of: H, C,. 5 alkyl, Aryl and 
Aryl-Cj^alkyl optionally substituted with 1-2 groups selected from halo and C M aIkyl; 

R5 is H, C 1-4 alky] or C ]-4 acyI; 



Rc and Rd each independently represents a member selected from the 
group consisting of: H, Ci^alkyl and Aryl, or in the alternative, Rc and Rd are taken in 
15 - combination and represent a non-aromatic carbocyclic ring of 3-7 members, 
optionally containing one heteroatom selected from O, S and NR^; 

n is an integer from 0-6 inclusive; 
20 R^ represents H, halo or C,. 6 alkyl; 

R3 represents H, C l-6 alkyl, Aryl, HET, C,. 6 alky]SR6, C,^alky)OR6, 
C^alkylOCCOR? or C 1-6 aIkylNR8R9 ; 

25 R 6 represents C J-6 alkyl, Aryl, HET or Aryl-C ,^alkyl, said alkyl and the 

alkyl portions being optionally substituted with 1-3 members selected from the group 
consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and acyl; 
R 7 represents C,. 8 alkyl, Aryl or HET; 

R8 and R9 independently represent H, C MO aIkyl. Aryl, HET, C u 
30 6 alkylN(C,. 6 alkyI) 0 . ? , Aryl-C^alkyl , C^alkylOH, or C^alkylOC^alkyl , or RB and 
R9 are taken in combination with the nitrogen atom to which they are attached and 
represent a 3-10 membered ring system containing 1-4 heteroatoms selected from O, 
S, N and optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C N 
6 aJkyl, HET. C0 2 Rc and C(0)N(RC) 2 , 



FIG.4(p) 
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said alkyl and alky] ponions being optionally substituted with 1-3 
groups selected from halo, C,.,alkyl, hydroxyC ,. 3 alkyl, C,. 3 alkoxy, C,. 3 alkoxyC,. 
3 alkyl and Aryl 1, and 

RIO represents H, C]-20 alk y!» aryl or HET, with ary! and HET as 
5 previously described. 

2. A compound represented by formula V: 




10 

or a pharmaceutical!)' acceptable salt, ester, N-oxide or hydrate thereof wherein: 

Rl is selected from the group consisting of: 
OH, C,. 6 alkyl, HET, Aryl, C^alkoxy, NH 2 , NHC^alkyl, N(C^ alkyl) 2 , ; 
15 C 1-6 alkylC(O), alkylS(0) y , Aryl-S(0) y , HET- S(0) y wherein y is 0, 1 or 2, , 

Aryl-C(O) and HET-C(O), 

the alkyl and alkyl portions of which being optionally substituted with 
1-2 members selected from the group consisting of: OH, Aryll, HET, halo, NHj, 
NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and C 1-4 -acyl; 

20 

Aryl represents a C 6 . l4 ajomatic 1-3 ring system optionally substituted 
with 1-3 members selected from OH, C u6 alkyl, OC,^ alkyl, AryU, HET, halo, NH 2 , 
NHCH 3 , N(CH 3 ) 2 , CF 3 , C0 2 H and C^acyl; 

25 Aryl* represents a C 6 . M membered aromatic ring system having 1-3 

rings and optionally substituted with 1-3 members selected from the group consisting 
of: OH, HET, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H and C^-acyl; 

HET represents a 5 to 15 membered aromatic, partially aromatic or 
30 non-aromatic ring system, containing 1-4 heteroatoms selected from O, S and N, and 
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opiionally substituted with 1-2 oxo groups and 1-3 groups selected from halo, C u 
4 alkyl, C M alkoxy, CF 3 and C M acyl; 

Ra and Rb independently represent a member selected from the group 
5 consisting of: H, Aryl, Chalky! optionally substituted by 1-3 of halo, OR 4 , SR 4 and 
C 5 _ 7 cycJoalkyI optionally containing one heteroatom selected from O, S and NR5 f 

or in the alternative, Ra and Rbare taken in combination and represent 
a non-arornatic carbocyclic 4-7 membered ring, optionally containing one heteroatom 
selected from O, S and NR5; 

10 

R 4 is selected from the group consisting of: H, C,. 5 alkyl, Aryl and 
AryJ-C^alky] optionally substituted with 1-2 groups selected from halo and C^alkyl; 

R5 is H or C^alkyl; 

15 

Rc and Rd each independently represents a member selected from the 
group consisting of: H, Ci^alkyl and Aryl, or in the alternative, Rc and R d are taken in 
combination and represent a non-aromatic carbocyclic ring of 3-7 members, 
optionally containing one heteroatom selected from O, S and NR5 ; 

20 

n is an integer from 0-6 inclusive; 
R2 represents H, halo or C K6 alkyl; 

25 R3 represents H, C^alkyl, Aryl, HET, C^alkylSR*. C M alkylOR6, 

C,. 6 alkylOC(0)R7 or C^alkylNR8R9 ; 

R6 represents C^alkyl, Aryl, HET or Aryl-C^alkyl, said alkyl and the 
alky] portions being optionally substituted with 1-3 members selected from the group 
30 consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and acyl; 
R7 represents C NJJ alkyl, Aryl or HET; 

RS and R9 independently represent H t C N10 aIkyl, Aryl, HET, C,. 
6 alkylN(C^aIkyl) 0 . 2 , Aryl-C^alkyl , C^alkylOH, or C } . 6 alkyJOC J-6 alkyl , or R8 and 
R9 are taken in combination with the nitrogen atom to which they are attached and 

FIG.4(r) 
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represent a 3-10 membered ring system containing 1-4 heteroatoms selected from O, 
S, N and optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C w 
6 alkyl, HET, C0 2 Rc and C(0)N(RC) 2 , 

said alkyl and alkyl portions being optionally substituted with 1-3 
5 groups selected from halo, C^alkyl, hydroxyC lo alkyl, C,. 3 alkoxy, C 10 alkoxyC,. 
3 alkyl and Aryll. 

3. A compound in accordance with claim 1 wherein Rl represents 

HET or Aryl, 

10 said HET representing a 5 to 15 membered aromatic, partially aromatic 

or non-aromatic ring or ring system, containing from 1-4 heteroatoms selected from 
O, S and N, and optionally substituted with 1-2 groups selected from oxo, halo, C,. 
<alkyl C,^,alkoxy and C M acyl f and 

said Aryl being selected from phenyl and naphthyl, and being 

15 optionally substituted with 1-3 members selected from the group consisting of: OH, 
Aiyl\ HET, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H and C M -acyi. 

4. A compound in accordance with claim 3 wherein R* represents 
HET optionally substituted with 1-2 groups selected from oxo, halo, C^alkyl, C,_ 

20 4 aIkoxy and Cj^acyl. 

5. A compound in accordance with claim 4 wherein Rl represents; 
HET substituted with 1-2 groups selected from oxo, halo, Cj^alkyl, Cj^alkoxy and 
C^acyL 

25 

6. A compound in accordance with claim 5 wherein R* represents 
HET selected from the group consisting of: pyridinyl, pyrazinyl, pyrrolyl, furanyl, 
pyrazolyl, imidazolyl, benzimidazolyl, oxathiazolyl, thiazolyl, benzothiazolyl, 
oxazolyl, pyrrazolyl, 1,2-diazolyl, 1,23- and 1,2,4-triazolyl, 1,2,4- and 1,2,5- 

30 oxadiazolyl, 1,2,4-and 1,2,5-thiadiazolyl, tetrazolyl, isoxazolyl, thienyl, azepinyl, 

pyrrolidinyl, piperidinyl, piperazinyl, optionally substituted with 1-2 groups selected 
from halo, C^alkyl and C 1-a alkoxy. 
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7. A compound in accordance with claim 3 wherein Rlrepresenrs 
Aryl, said Aryl being phenyl optionally substituted with 1-3 members selected from 
the group consisting of: OH, Aryl 1 , HET, halo, NH^ NHCH 3 , N(CH 3 ) 2 , C0 2 H and 
C M -acyl. 

5 

8. A compound in accordance with claim 1 wherein Rc and Rd 
represent H, and n is an integer of from 0-3 inclusive. 

9. A compound in accordance with claim 1 wherein 

10 R a and Rb independently represent H or C 1-6 alkyl, opuonally substituted with halo, 
OR 4 , SR 4 or C^cycloaJkyl opuonally containing one heteroatom selected from O, S 
and NR5. 

10. A compound in accordance with claim 9 wherein one of Ra and 
15 R b represents H and the other represents C^alkyl. 

11. A compound in accordance with claim 30 wherein one of Ra 
and Rb represents H and the other represents ethyl. 

20 12. A compound in accordance with claim 1 wherein R2 represents 

H or halo. 

13. A compound in accordance with claim 1 wherein: 
R3 is selected from the group consisting of H, C^alkyl, C,^alkylSR6, 
25 and C,^alkylNR8R9 : 

R6 represents C,_ 6 alkyl, Aryl, HET or Aryl-C u6 alkyl, said alkyl, aryl, 
and the alkyl group and alky) portions being optionally substituted with 1-3 members ' 
selected from the group consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , CO z H, CF 3 
and C I-4 acyl, and said HET being optionally substituted with 1-2 oxo groups and 1-3 
30 groups selected from halo, C^alkyl, C^alkoxy, CF 3 and Cj^ acyl; and 

R 8 and R9 independently represent H, C 1O0 alkyl, Aryl, HET, C N 
^lkylN^alkyJ)^, Aryl-C^alkyl , C^alkylOH, or C^alkylOC^alkyl , or R8 and 
R9 are taken in combination with the nitrogen atom to which they are attached and 
represent a 3-10 membered ring system containing 1-4 heteroatoms selected from O, 
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S, N and optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C u 
6 alkyK HET, C0 2 Rc and C(0)N(RC) 2 . 

said alkyl and alkyl ponions being optionally substituted with 1-3 
groups selected from halo, C^alkyl, hydroxyC alkyl, C^alkoxy, Cj^alkoxyC,. 
5 3 alkyl and Aryl 1. 

14. A compound in accordance with claim 13 wherein: 
R3 is selected from the group consisting of: H, C 1-6 alkyl, C x , 

6 alkylSR6, and C^alkylNR8R9 ; 
10 R 6 represents Aryl, HET or Aryl-C^alkyl, said alkyl, aryl, and the 

alkyl group and alkyl ponions being optionally substituted with 1-3 members selected 
from the group consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and C l-4 

acyl, and said HET being optionally substituted with 1-2 oxo groups and 1-3 groups 
selected from halo and C J-d alkyl; and 

15 R8 and R9 independently represent H, C ul0 alkyl, Aryl, HET, C,. 

6 aIkylN(C,^alkyl) M , Aiyl-C^alkyl or C^alkylOC^alkyl , or R8 and R? are taken in 
combination with the nitrogen atom to which they are attached and represent a 3-10 
membered ring system containing 1-4 heteroatoms selected from O, S, N and 
optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C^alkyl, . 

20 HET, C0 2 Rc and C(0)N(RC) 2 , 

said alkyl and alkyl portions being optionally substituted with 1-3 
groups selected from halo, C N3 alkyl, C u3 alkoxyC,_ 3 alkyl and Aryl 1 . 

15. A compound in accordance with claim 1 wherein: 
25 Rl represents HET or Aryl, said HET representing a 5 to 15 

membered aromatic, partially aromatic or non-aromatic ring or ring system, 
containing from 1-4 heteroatoms selected from O, S and N, and optionally substituted 
with 1-2 groups selected from oxo, halo. C^alkyl C N4 alkoxy and C,^acyl, and said 

Aryl being selected from phenyl and naphthyl, and being optionally substituted with 
30 1-3 members selected from the group consisting of: OH, Aryl 1, HET, halo, NH^ 
NHCH 3 , N(CH 3 ) 2 , CO z H and C M -acyl; 

Rc and Rd represent H, and n is an integer of from 0-3 inclusive; 
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Ra and Rb independently represent H or Chalky! optionally 

substituted with halo, OR4, SR4 or C 5 . 7 cycloalkyl optionally containing one 

heteroatom sejected from O, S and NR5; 

R3 is selected from the group consisting of H, C^alkyl, C,^alkylSR6, 
5 and C,^alkylNR8R9 ; 

R6 represents C.^alkyl, Aryl, HET or AryI-C U6 aIkyl, said alkyl, aryl, 
and the alkyl group and alkyl portions being optionally substituted with 1-3 members 
selected from the group consisting of: OH, halo, NH 2 . NHCH 3 , N(CH 3 )j. CO z H, CF 3 
and C,^acyl, and said HET being optionally substituted with 1-2 oxo groups and 1-3 
10 groups selected from halo, C^alkyl, C M aIkoxy, CF 3 and C,^ acyl; and 

R8 and R9 independently represent H, C M0 alkyl, Aryl, HET, C,. 
^lkylNCC^alkyl)^, Aryl-C^alkyl , C^alkylOH, or C^alkylOC^alkyi , orRS a „ d 
R9 are taken in combination with the nitrogen atom to which they are attached and 
represent a 3-10 roembered ring system containing 1-4 heteroatoms selected from O. 
15 S, N and optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C 
6 alkyl, HET, C0 2 RC and C(0)N(RC) 2 , 

said alkyl and alkyl portions being optionally substituted with 1-3 
groups selected from halo, C,. 3 alky!, hydroxyC ,. 3 alkyl, C,. 3 alkoxy, C^alkoxyC,. 
3 alkyl and Aryjl. Within this subset, all other variables are as originally defined. 



20 



16. A compound in accordance with claim 1 wherein n represents 

1-6. 
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A compound of formula 

o r1 
H 8 



I 

wherein X is F or CI; 

r 1 is COOH, COO(alkyl), or an isostere thereof; and 
r 2 is an aryl group. 

2. The compound of claim 1 having one or more of 
the following features: (a) X is F; (b) R 1 is COOH; 
and/or (c) R 2 is an optionally substituted group 
selected from phenyl, naphthyl, or a five, six, nine 
or ten membered heteroaryl having one or two 
beteroatoms. 

3 . The compound of claim 2 having the following 
features: (a) X is F; (b) R 1 is COOH; and (c) R 2 is 
an optionally substituted group selected from 
phenyl, naphthyl, or five, six, nine or ten membered 
heteroaryl having one or two heteroatoms. 
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1 


3-Benzoy}amino-5-fluoro-4-oxo-pemanoic acid 


2 


5-Fluoro-3-(3-melhy]-benzoy]amino)-4-oxo-pemanoic acid 




5-F]uoro-3-(4-meihy]-benzoylamino)-4-oxo-penianoic acid 


4 


3-(2-Ch]oroben2oylamino)-5-fluoro-4-oxo-pemanoic acid 


5 


3-(3-Ch]orobenzoylamino)-5-fluoro-4-oxo-pemanoic acid 


6 


3-(4-Chloroben2ov]amino)-5-fluoro-4-oxo-Dentanoic acid ■ 


7 


3-(3,4-Dich]oroben20vlaminoV5-fluoro-4-oxo-npnTannir or^H 


8 


3~(^^^ ]C h]oroben2ovlaminoV5-fluoro-4-oyn-npntnTiniV 


9 


S-Fluoro-S-fZ-fluorobenzovlamino^-nyn-npnTPTinir a,-;^ 


10 


5~Fluoro-3-(3-fluorobenzovlarninoV4-nYn-T^pTnt5ar»oiV ^^\a 


11 


5-F]uoro-3-(4-fluorobenzovlajninoV4.oYn- , npntnT%rii^ 




5~FlUO^O-4-OXO-3-^3-trifluo^nmPt]^vTHRn•7r^\/^^Jr^l^Tlr^^ - j 

V 4 -' 11 iij ul,j viiicui yjuciiz,uyjaiTiinoj-pentaiiojc acid 


13 


5-F]uo^o-3-f4-trif^uo^orne^hvlhprl7'nv1aT7-l^7-l^^^ a • , 


14 


3-(Bipher3y]-3-carboxamidoV5-flnnro-4-nYn npntan^r j 


15 


3-(Bipheny]-4-carboxamidoV5-fluoro-4-oxo.npntanriir ari^ 


16 


5-F]uoro-3-(3-methoxvbenzovlajninoV4-nxn-npninnoiV or»;H 


1 17 


5-F]uoro-3-(4-methoxv-benzovlaminoV4-ny n-nenrpriniV ~xr>\A 




2-(3-AceTylaminobenzov]aminoV4-iluom-^-nYn-hntYrri> 


19 


3"(^"^y M °ben^oylaniino)-5-fluoro-4-oxn-npriipnniV 


20 


3-(4-Cyano ben2oylamino)-5-fluoro-4-oxo-Dentanoic aciH 


21 


5-F]uoro-3-(3-iodo-benzoylamino>4-oxo-pentanoic acid 


1 22 


5-Fluoro-3-(naphthy]-l -carboxamido)-4-oxo-pentanoic acid 


1 23 


5-Fluoro-3-(naphthyl-2-carboxamido]-4-oxo-pentarioic acid 


1 24 


5-Fluoro-4-oxo-3-(pyridyl-4-carboxamido)-pentanoic acid trifluoroacetate salt 


1 25 


5-Fluoro-4-oxo-3-(pyridy].3-carboxamido)-pentanoic acid trifluoroacetate salt 


1 26 . 


5-F]uoro-3-(fury]-3-carboxamido-4-oxo-pentanoic acid 


| 27 '. 


S-Fluoro-S-d-methyl-l/Z-pyrrolyl^-carboxamidoH-oxo-pentanoic acid 
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28 


^.Fluort>-4-oxo-3-(thiehyl-2-caiboxamido)-pentanoic acid 


29 


5-Fluoro-4-oxo-3-(ihienyJ-3-cafboxamido)-pentanoic acid 


30 


5-F]uoro-4-oxo-3-(thiazo]yl-2-carboxamido>pentanoic acid 


31 


5-Fluoro-3-(lJy-indo]y]-2-carboxamido)-4- oxo -P emailoic acid 


32 


3.(3-Carboxvben2oylamino>5-fluoro-4-oxo-pemanoic acid 


33 


3.{4-Methylamidobeii2oylamino)-5-fluora-4-oxo-pemanoic acid 


34 


5-nuoro-3-(5-pheny]-furyl-2-carboxamido)-4-oxo-penTarioic acid 


35 


S-CS-BenzvloxybenzoyJamino^S-fluoro^-oxo-pentanoic acid 


36 


3-(3-(2-Phenyleihoxy)benzoy]amino)-5-fluoro-4-oxo-pemanoic acid 


37 


5-Fluoro-4-oxo-3-(3-phenoxyben2oylamino)-pentanoic acid 


38 


5-Fluoro-3-(l-naphthylacetamido)-4-oxo-pentanoic acid 


39 


3-Benzovlamino-5-chloro-4-oxo-pentanoic acid ^ 



Fig. 5(c) 



WO 03/068242 



PCT/US03/04457 



87/206 
A compound having the Formula I: 

O o o 



R< R 3 

C0 2 Ri 

or a pharmaceutical^ acceptable salt or prodrug thereof, wherein 
R, is an optionally substituted alkyl or hydrogen; 
R 7 is hydrogen or optionally substituted alkyl; 

R a and R< independently are hydrogen, optionally substituted aryl, optionally 
substituted heterocyclic, optionally substituted heteroaryl, optionally 
substituted carbocyclic, optionally substituted alkyl, optionally substituted 
alkenyl, or optionally substituted alkynyl; 

Rs is an optionally substituted alkyl, optionally substituted carbocyclic, 
optionally substituted heterocyclic, optionally substituted aryl or optionally 
substituted heteroaryl; 

Z is O, S, NR 8 , or (CR*R l0 ) n , where R g , R^ and R 10 independently are hydrogen, 
alkyl or cycloalkyl, and n is 0, 1 , 2, or 3; and 
X is a peptide of 1-2 amino acids or a bond. 

2. The compound of claim 1, wherein R 3 and R 4 independently are 
hydrogen, aryl, heterocyclic, heteroaryl, C M0 alkyl, alkenyl, alkynyl, or C,. 10 
alkyl substituted by one or more hydroxy, halogen, carboxy, amino, amide, 
ester, guanadino, thiol, alkylthiol, aryl, heterocyclic, or heteroaryl groups; and 
Rj is an optionally substituted alkyl, C 4 -C, cycloalkyl, saturated or unsaturated 
heterocyclic, aiyl or heteroary] group. 

3. A compound according to claim 1, wherein R } is H, Me, Et or 
acetoxymethyh 

Fig. 6(a) 



WO 03/068242 PCT/US03/04457 

88/206 

4. A compound according to claim 1, wherein R : is hydrogen, 
fluoromethyl, acyloxymethyl, aiylacyloxymethyl, aryloxymethyl, 
heteroaryl oxym ethyl, or aminomethyl. 

.5. A compound according to claim 1, wherein X is a bond. 

6. A compound according to claim 1, wherein Z is O, 5, NH or 

CH 2 . 

7. A compound according to claim 1, wherein R 3 is hydrogen and 
R 4 is straight-chained or branched alkyl, cycloalkyl, aryl or heteoaryl. 

8. A compound according to claim 1 , wherein R 3 is hydrogen and 
R, is straight-chained or branched C,* alkyl optionally substituted by hydroxy, 
halogen, carboxy, amino, amide, ester, guanadino, thiol, alkylthiol, aryl, 
heterocyclic or heteroaryl. 

9. A compound according to claim 1, wherein R 5 is optionally 
substituted benzyl. 

10. A compound according to claim 1, wherein R5 is optionally 
substituted phenyl, naphthyl or heteroaryl. 

11. A compound according to claim 1, wherein said compound has 
the Formula II: 




or a pharmaceutical^ acceptable salt or prodrug thereof wherein 

Fig. 6(b) 
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R, and R, independently are hydrogen, a!kyl, optionally substituted alkyl, C 4 - 
C, cycloalkyl, heterocyclic, aryl heieroaryl, or R. and R, are combined 
together with the nitrogen to form a heterocycle. 

12. A compound according to claim 1 1, wherein R, is hvdrogen, 
fluoromethyl, acyloxymethyl, arylacyloxymethyl, aryloxvmethyl, 
heteroaryloxymethyl, or aminomethyl. 

13. A compound according to claim 1 1 , wherein R, is H, Me, Et or 
acetoxymethyl. 

14- A compound according to claim 11, wherein R 3 is hvdrogen 
and R 4 is straight-chained or branched C„ alkyl, cycloalkyl, aryl or heteoaryl. 

15. A compound according to claim 11, wherein R 3 is hvdrogen 
and R, is straight-chained or branched C„ alkyl optionally substituted by 
hydroxy, halogen, carboxy, amino, amide, ester, guanadino, thiol, alkylthiol, 
aryl, heterocyclic or heieroaryl. 

16. A compound according to claim 11, wherein R, is hvdrogen 
and R 7 is optionally substituted phenyl, naphthyl, heieroaryl or benzyl. ' 

17. A compound according to claim 11, wherein R, is hydrogen 
and R, is an optionally substituted alkyl. 

1 8. A compound according to claim 1 , wherein said compound is 
selected from the group consisting of: 

1 -(Carbonyl-Asp-CH^ethyl N-phenylcarbamate, 

1 -(Carbonyl-Asp-CH.Dethyl N-benzyl carbamate, 
2-Methyl- J -(carbonyl-Asp-CH 2 F) P ropyI N-phenylcarbamate, 
2-Methyl-l -(carbonyl-Asp-CH^propyj N-benzy 1 carbamate 

Fig. 6(c) 
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-51- 



2-MethyM-(carbonyl-Asp-CH 2 F)propy 

2-Methyl-l -(carbonyl- Asp-CH 2 F)propyl N-(2 ? 5-dichlorophenyl)-carbamate, 
2-Methyl-l -(carbonyl-Asp-CH 2 F)propyl N-(2,4-dichlorophenyl)-carbamate, 



2-Metbyl-l -(carbonyl-Asp-CH JDCB)propyl N-(2,6-dichlorophenyl)- 
carbamate, 

2-Melhyl-l -(carbonyl- Asp-CH 2 PTP)propyl #-phcnylcarbamate, 

2-Methyl- ] -(carbonyl-Asp-CH 2 PTP)propyl ^-(2,6-dichlorophcny I)-carbamaie f 

2-Methyl-l -(carbonyl- Asp-CH 2 DPP)propyl A r -phenylcarbamate, 

2-Methyl- l-(carbonyl-Asp-CH 2 DPP)propyl A 7 -(2,6-dichlorophenyI)- 

carbamate, 

2-Methyl- l-(carbonyl-Asp-CH 2 F)propyl //-(2-methyl-l-methoxycarbonyl- 
propyl) carbamate, and 

Z- Valine 2-methyl-l -(carbonyl- Asp-CH 2 F)propyl ester. 

19. A compound according to claim 1, wherein said compound is 
selected from the group consisting of: 

2-Methyl- 1 -(carbony!-Asp-CH 2 F)propyl N-(3-fluorophenyI)carbamate, 
2-Methyl-l -(carbonyl-Asp-CH 2 F)propyl N-(4-fluorophenyI)carbamate, 
2-Methyl- 1 -(carbonyl- Asp-CH 2 F)propyl N-(3 ,4-difluoropheny l)carbamate, 
2-Methyl- 1 -(carbonyl-Asp-CH 2 F)propyl N-(4-phenoxyphenyl)carbamate, 
1 -(Carbonyl- Asp-CH 2 F)propyl N-phenyl carbamate, 
1 -(Carbonyl- Asp-CH 2 F)butyl N-phenyl carbamate, 

1- (Carbonyl- Asp-CH 2 F)-2-propenyl N-phenylcarbamate, 

2- (4-Imidazolyl)-l -(carbonyl- Asp-CH 2 F)ethyl N-phenylcarbamate, 
2-Pbenyl- 1 -(carbonyl- Asp-CH 2 F)ethyl N-phenylcarbamate, 

2- Methyl-l -(carbonyl-Asp-CH 2 F)butyl N-phenylcarbamate, 

3- Methyl-l-(carbonyl-Asp-CH 2 F)butyl N-phenylcarbamate, 

1 -Phenyl- 1 -(carbonyl- Asp-CH 2 F)methyl N-phenylcarbamate, 
l-(2-Chlorophenyl)- 1 -(carbonyl- Asp-CH 2 F)methyl N-phenylcarbamate, 
l-(4-Chlorophenyl)-l -(carbonyl- Asp-CH 2 F)methyl N-phenylcarbamate, 



2-Methyl-l -(carbonyl-Asp-CH 2 DCB)propyl N-phenylcarbamate, 
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1 -CyclohexyJ- ] -(carbony!-Asp-CH,F)rnethy] N-phenykarbamate, 
2-CbJoro- ] -(caxbo n y]-Asp-CH,nethyl N-phenyl carbamate, and 
2^-trifluoro- 1 -(carbony]-Asp-CH ; F)ethyl N-phenyl carbamate. 



Fig. 6(e) 
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1 


S-l -(Cabomyl-Asp-CH,F)ethyl N-Phenylcarbamate 


2 


2 -M ethyl- 1 -(carbonyl-Asp-CH,F)propyl N-Phenylcarbamate 


3 


j>-^-ivj elu yi- i -\uiu uunyj-^sp-^ri^j ^propyj jN-xnenyicaruamaie 


4 


1 -\^arDonyi-Asp-v_ri 2 r jetnyi iN-iienzyicarDamate 


5 


2-Memyj- 1 -(carDonyi-Asp-Cn 2 r jpropyl jN-nenzylcaroamate 


6 


S-2-JV1 etnyi- 1 -(can>omyl-Asp-Cri 2 F)propyi N-Benzylcarbamate 


7 


S,S-2-Metnyl-l -(carbonyl- Asp-CH 2 F)propyl N-(2-M ethyl- 1- 
methoxycarbonylpropyl)-carbamate 


S 


S-2-MethyM-(carbonyl-Asp-CH 2 DCB)propyl N-Phenylcarbamate 


9 


S-2-M ethyl- l-(carbonyl-Asp-CH 2 F)propyl N-(3 Flurophenyl)carbamate 


10 


S-2-M ethyl- 1 -(carbonyl- Asp-CH 2 F)propyI N-(4 FlurophenyI)carbamate 


11 


S-2-Methyl-l -(carbonyl- Asp-CH 2 F)propyl N-(3,4-Difluorophenyl)carbaniate 


12 


S-2-M ethyl- 1 -(carbonyl-Asp-CH 2 F)propyl N-(4-Phenoxyphenyl)carbamate 


13 


S-l -Cyclohexyl-1 -(carbonyl- Asp-CH 2 F)methyl N-Phenylcarbamate 


14 


S-2-Methyl-l -(carbonyl-Asp-CH 2 F)propyl N-(2,5-Dichloroyphenyl)carbamate 


15 


S-2-M ethyl- 1 -(carbonyl- Asp-CH 2 F)propyl N-(2,4-Dichloroyphenyl)carbamate 


16 


S-2-M ethyl- 1 -(carbonyl -Asp-CH 2 F)propyl N-(2,5-DichloroyphenyI)carbamate 


17 


S-2-M ethyl- 1 -(carbonyl-Asp-CH 2 PTP)propyl N-Phenylcarbamate 



Asp: Aspartic acid 



Fig. 6(f) 
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1. A compound of the formula (I): 




I 



where R 1 is hydrogen, CN, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group,., a. substituted aralkyl. group, a„npn- aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR, 
-0C=0(R), or -0P0 (R B ) (R 9 ) ; 

R 8 and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a d- 6 straight chained or branched, 
alkyl; 

Ring A contains zero to two double bonds, and is 

optionally fused to a saturated or unsaturated five to 
seven rnembered ring containing zero to three 
heteroatoitis ; " 

Xa and X 3 in Ring A are independently selected from 

nitrogen or carbon, and x 2 is selected from a valence 
bond, oxygen, sulfur, nitrogen or carbon, wherein any X 
with suitable valence may bear a substituent; 

each carbon with suitable valence in Ring A, including 
the fused ring if present, is independently substituted 
by hydrogen, halo, R, OR, SR, OH, N0 2 , CN, NH 2 , nhr. 

Fig. 7(a) 
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N(R)2, NHCOR, wHCOKTxR, NBCurt(R) 2 , NRCOR, NHCO^R, C0 2 R ( 

C0 2 H, COR, CONHR, C0N(R) 2 , S(0) 2 R, SONH 2 , S(0)R ( SC 2 NHR, 

NKS {0) 2 R, =0, =S, =NNHR, =NNR 2 , =N-OR, =NNHC0R, 

=NNHC0 2 R, =NNKS0 2 R, or =NR; 
each subs ti tutable nitrogen in Ring A is substituted by 

hydrogen, R, COR, S(0) 2 R, or C0 2 R; 
provided that when X3 is a carbon, a substituent on X3 is 

attached by an atom other than nitrogen; 
and further provided that at least one X in Ring A is a 

nitrogen. 

2. The compound of claim 1 where R 2 is C0 2 H or 
an ester, amide or carboxylic acid isoster. 

3. The compound of claim 2 where R 1 is CH 2 Y and 
Y is F, OR, SR, or -OC=0 (R) • 

4. The compound of claim 3 where R 3 is hydrogen 
or Ci-3 alkyl. 

5. A compound of formula IA: 



R 7 




WirV 

O R O 
IA 

where R 1 is hydrogen, CN, CHN 2 , R. -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 

Fig. 7(b) 
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heterocyclic group or a substituted non-aromatic 

heterocyclic group; 
Y is an electronegative leaving group, -OR, -SR, 

-0C=O(R),or -OPO (R 8 ) (R 9 ) ; 
R and R are each independently selected from R or OR; 
R 2 is- C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 

thereof; 

R 3 is hydrogen or a Ci-s straight chained or branched 
alkyl; 

each of R*-R 6 is independently selected from hydrogen, 
halo, R, OR, SR. aryl, substituted aryl. OH, N0 2 . CN, 
NH 2 , NHR, N<R) 2/ NHCOR, NHCONHR, NHCON(R) 2 , NRCOR, 
NHC0 2 R. C0 2 R, C0 2 H, COR, CONHR, CON(R) 2 , S(0) 2 R. SONH 2 , 
S(0)R. S0 2 NHR, or NHS(0) 2 R; and 

R 7 is selected from hydrogen, halo, R, OR, SR, aryl, 
substituted aryl, OH, CN, C0 2 R. C0 2 H. COR, CONHR. 
CON(R) 2 , S(0) 2 R, SONH 2 , S(0)R, or S0 2 NHR. 

6. The compound of claim 5 where R 1 is CH 2 Y and 
Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosteres thereof? R 3 is hydrogen or do alkyly 
each of R 4 -R s is independently selected from hydrogen, R, 
phenyl " or substituted phenyl; and R 1 is' hydrogen, R, 
phenyl or substituted phenyl. 

7. A compound of formula IB: 




Fig. 7(c) 
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where R 1 is hydrogen . CK. CHN 2 , ^- or -CK 2 Y; 

R i £ an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted .aryl group, an aralkyl 
group, a substituted aralkyl group, a non-arcmatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR. 
-OC=0(R), or -0P0(R 8 ) (R 9 ) ; 

R B and R 9 are each independently selected from R or OR; 

R 2 is COjH, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a c'i-« straight chained or branched 
alkyl; 

R 6 is selected from hydrogen, halo, R, OR, SR, aryl, 

substituted aryl. OH, N0 2 , CN. NH 2 . NHR. N(R) 2 , NHCOR, 
NHCONHR, NHCON(R) 2 , NRCOR, NHC0 2 R. C0 2 R. C0 2 H, COR, 
CONHR. C0N(R) 2 , S(0) 2 R, SONH 2 , S(0)R. S0 2 NHR. or 
NHS(0) 2 R; and. 

r 7 is selected from hydrogen. • halo . R. OR, SR, aryl, 
substituted aryl. OH, CN. C0 2 R, C0 2 H, COR, CONHR. 
CON(R) 2 , S(0) 2 R. SONH 2 , S(0)R, or S0 2 NHR. 

8. The compound of claim 7 where R 1 is CH 2 Y and 
y is F. -OR.--SR, or -OC=0(R); R 2 is C0 2 H or -esters... 
amides or iscsters thereof; and R 3 is hydrogen or d- 3 
alkyl. R 6 and R 7 are each hydrogen. 

9. A compound of formula IC: 



Fig. 7(d) 
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xc 

where R 1 is hydrogen, CN, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR, 
-OC=0(R), or -OPO(R 8 } (R 9 ) ; 

R 8 and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a Ci- 6 straight chained or branched 
alkyl; 

R 4 and R 5 are each independently selected from hydrogen, 
halo, R, OR, SR, aryl, substituted aryl , OH, N0 2 , CN, 
NH 2 , NHR, N{R) 2 , NHCOR, NHCONHR, NHC0N(R) 2 , NRCOR, 
NHC0 2 R, C0 2 R, C0 2 H, COR, CONHR, CON(R) 2 , S(0) 2 R, SONH 2 , 
S { O) R, S0 2 NTHR, NHS{0) 2 R, =0, =S, =NNHR, =NNR 2 , =N-OR, 
=NNHCOR, =NNHC0 2 R, =NNHS0 2 R, or =NR . 

10. The compound of claim 9 where R 1 is CH 2 Y 
and Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosters thereof; R 3 is hydrogen or Ci-a alkyl; 
R* is hydrogen; and R 5 is hydrogen when X 2 is nitrogen or 
carbon. 

11. A compound of formula ID: 

Fig. 7(e) 
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ID 

where R 1 is hydrogen, CN, CHN 2 , R, -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non -aroma tic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR, 
-OC=0(R), or -OPO (R 8 ) (R 9 ) ; 

r 8 - and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a Ci- 6 straight chained or branched 
alkyl; 

R* is independently selected from hydrogen, halo, R, OR, 
SR, aryl, substituted aryl, OH, N0 2 , CN, NH 2 , NHR, 
N(R) 2 , NHCOR, NHCONHR, NHC0N(R) 2 , NRCOR, NHC0 2 R, C0 2 R , . 
C0 2 H. COR, CONHR, CON(R) 2/ S(0) 2 R, SONH 2 , S(0)R, S0 2 NHRj, " 
or NHS(0) 2 R; 

R 7 is selected from hydrogen, halo, R, OR, SR, aryl, 
substituted aryl, OH, CN, C0 2 R, C0 2 H, COR, CONHR, 
C0N(R) 2 , S{0) 2 R, SONH 2 , S(0)R, or S0 2 NHR. 

12. The compound of claim 11 where R 1 is CH 2 Y 
and Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosters thereof; R 3 is hydrogen or C1-3 alkyl; 
R 4 is hydrogen and R 7 is aralkyl. 

Fig. 7(f) 
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13. A compound of formula IE: 
R 5 

X 2 A 4 



c WsY 

O R 0 



IE 

where R 1 is hydrogen, CN, CHN 2 , R# -CH 2 Y; 

r is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR. 
-OC=0(R)_, or -OPO(R 6 ) (R s ) ; 

r 8 and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters or isosteres thereof ; 

R 3 is hydrogen or a d- 6 straight chained or branched 
alkyl; 

R 4 and R 5 are each independently selected from, hydrogen, 
halo, R, OR, SR. aryl, substituted aryl, OH, N0 2 , CN, 
NH 2 , NHR, N<R) 2 , NHCOR, NHCONHR, NHCON(R) 2 , NRCOR, 
NHC0 2 R, C0 2 R, C0 2 H, COR, CONHR, C0N(R) 2 , S(0) 2 R, SONH 2 , 
S(0)R, S0 2 NHR, or NHS(0) 2 R; and 

the fused ring is an aromatic or non-aromatic 
heterocyclic ring. 

14. The compound of claim 13 where R 1 is CH 2 Y 
and Y "is F, -OR, -SR, -OC=0(R), R 2 is C0 2 H and esters, 
amides or isosters thereof, R 3 is H or C a -3 alkyl , and the 

Fig. 7(g) 
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fused ring is a five or six membered heterocycle having 
one ring hetercatom. 

.15. A compound of formula IF: 

O R " O 
IF 

where R 1 is hydrogen, CN, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl 'group, a non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR, 
-OC=0<R), or -OPO (R 8 ) (R 9 ) ; 

R and R are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H t or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a C a _ e straight chained or branched 
alkyl; and 

R< is independently selected from hydrogen, halo/ R, OR, 
SR, aryl, substituted aryl, OH, N0 2 , CN, NH 2 , NHR, 
N(R) 2 / NHCOR, NHCONKR, NHC0N(R) 2 , NRCOR, NHC0 2 R, C0 2 R,'. 
C0 2 H, COR, CONHR, CON(R) 2 , S(0) 2 R, S0NH 2 , S(0)R, S0 2 NHR, 
or NHB(0) 7 R. 

16. The compound of claim 15" where R 1 is CH 2 Y 
and Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosters thereof; R 3 is hydrogen or Ci- 3 alkyl; 
and R* is H 2 or =0. 

Fig. 7(h) 
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17. A convpcund of formula IG: 

O R H O 

where K 1 is hydrogen, CN, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

y is an electronegative leaving group or rOR, -SR, 
-OC=0(R), or -OPO(R 8 ) (R 9 ) ; 

R £ and R 9 are independently selected from R or OR; 

R^ is. C0 2 H, CH 2 C0 2 H, or esters, amides or iscsteres 
thereof; 

R 3 is hydrogen or a d- 6 straight chained or branched 
alkyl;. 

each of R* and R 6 is independently selected from hydrogen, 
halo, R, OR, SR, aryl, substituted aryl, OH, N0 2 , CN, 
NH2 # NHR, N(R) 2 , NHCOR, NHCONHR, NHCON(R) 2 , NRCOR, 
NHC0 2 R, C0 2 R, C0 2 H, COR, CONHR, CON(R) 2 , S<0) 2 R, SONH 2 , 
S{0)R, S0 2 NHR, or NHS(0) 2 R; and - 

H 7 is selected from hydrogen, halo, R, OR, SR, aryl, 
substituted aryl, OH, CN, C0 2 R, C0 2 H, COR, CONHR, 
CON(R) 2 , S(0) 2 R, SONH 2/ S{0)R, or S0 2 NHR. 

18, The compound of claim 17 where R 1 is CH 2 Y 
and Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or . isosters . thereof ; R 3 is hydrogen or Ci- 3 alkyl; 
and R*, R 6 and R 7 are each hydrooen. 

Fig.7(i) 
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1 


5-Fluoro-4-oxo-3-[(S)-2-(2-oxo-2j¥-p\Tidin-l-yl)-propionylarnino]-penianoic 


2 


5-Fluoro-3-[2-(2-oxo-2#-pyridin- ] - yIVaceTy]amino]-4-oxo-pentanoic acid 


3 


5-Fluoro-3-[2-(6-methyl-2-oxc>-2^ 
acid * 


4 


5-F]uoro-3-[2-(4-pheny]-2-oxc-2i/-p>Tidin- ] -y])-acetylamino]-4-oxo-pentanoic 
acid 


5 


5-Fluoro-3-[2-(3-phenyl-2-oxo-^ 
acid 


6 

< 


5-F!uoro-4-oxoo-[(S)-2-(2-oxo-2j¥-quinolin-l-y])-propionylamino]-pe 
acid 


7 


5-Fluoro^-oxo-3-[(S)-(R)-2-(2-o^ 
acid 


8 


5-Fluoro-4.oxo-3-[2-(l-oxo-l//-isoquinolin-2-yl)-acetylamino]-pentahoic acid 


9 


5-Fluoro-4-oxo-3-[(S)-2-(l-oxo-li/-iso 
acid 


10 


5-Fluoro-4-oxoo-[2-(l-oxo.l//-isoquinolin-2-yl)-acet>'lamino]-pentanoic acid 


11 


5-Fluoro-4-oxo-3-[2-(]-oxoO,4-dihydro 
pentanoic acid (1C-4) 


12 


5-Fluoro-4-oxo-3-[2-(4-oxo-4//-^ 
pentanoic acid 


13 


5-Fluoro-4.oxo-3-[2-(l-oxo-l,3-dihydro-isoindol-2-y]>acetylamino]-pentanoic. 
acid 


14 


5-Fluoro-4-oxoO-[(2S)-2.(l-oxo-l,3-dihydro-isoindol-2-yl)-propionylamino]. 
oentanoic acid 


15 


5-Fluoro-4.oxo-3-[(2S>2-(l 7 3-dioxo.l,3-dihydro-isoindo]^2-yI)- 
propionylamino]-pentanoic acid 


16 


2,6-Dichloro-benzoic acid 4-carboxy-2-oxo-3-[2-(l -oxo-l//-isoquinolin-2-yl)- 
propionylamino]-buty] ester (lC-5)Step I: 2,6-dichloro-benzoic acid 4-/err- 

buioxycarbonyl-2-hydroxy-3.[2.(l.oxo.l//.isoquinolin.2«yl)-propionylamino]- 
butyl ester 


17 


5-Fluoro042-(6-ethyI-2-oxo-2//-pyridin-l-yl)-acetylamino]-4«oxo-pentanoic 
acid 



Fig. 70) 



IDCCID: <WO 03068242A1 I > 



WO 03/068242 



PCT/US03/04457 



103/206 



IS 


5-F]uoro-4-oxo-3-I(2S)-2-(4-oxo-4^ T -quinazolino-yl)-propionylamino]- 
pentanoic acid 


19 


2,6-DichIoro-benzoic acid 4-carboxy-2-oxo-3-[2-(4-oxo-4H-quinazolin-3-vlV 
propionylammoj-butyl ester 


20 


5-Ruoro-4-oxcK3-[2-(I-oxo-l^^ 
acid 


21 


5-Fluoro-4-oxo-3-[(2S)-2-(4-oxo-4//-q^^^^ 
acid 


22 


5-Fluoro-4-oxoo-[(2S)-2-(6-me^ 
pentanoic acid 


23 


5-Fluoro-4-oxoO-[(2S)0-methy^^ 
pentanoic acid 




5-FJuoro-4-oxo-3-[(2S>2-(4-oxo-4H-quma2olm-3-yl)-pentanoylamino]. 
pentanoic acid 


25 


5-Fluoro-4-oxo.3-[(2S)-2-(6-oxo-6H-p>Timidi n -l-yl)-bunrN'lamino]- P entanoic 
acid 


26 


(3S)-4-Oxo-3[(2S)-2-(4-oxo-4H-quinazolin-3-yl)-but>Tylamino]-butanoic acid 


27 


5-Fluoro-4-oxo-3-[(2S)-2-[l.(3-ch]orobenzyI)-2-oxo-l,4-dihydro-2H-quinazolin- 
3-yl]-3-methyl-buTyrylamino]-pentanoic acid 



Fig. 7(k) 
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22. A compound of formula I: 




I 



or a pharmaceutically- acceptable derivative thereof, 



wherein; 

2 is oxygen or sulfur; 

R a is hydrogen, -CHN 2 # -R# -CH 2 OR, ~CH 2 SR, or -CH 2 Y; 

R is a Cj.xs aliphatic, aryl, aralkyl, heterocyclyl, or 

het erocyclylalkyl ; 
y is an electronegative leaving group; 
R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 

thereof; 

R 3 is a group capable of fitting into the. S2 sub-site of a 
caspase? and 

R 4 and R s taken together with the intervening nitrogen 
form a mono-, bi- or tricyclic hetero ring system 
having 1-6 heteroatoms selected from nitrogen, oxygen 
or sulfur. 

23. The compound of claim 22 wherein the compound 
has one or more of the following features: 
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(i) 2 is oxygen; 

(ii) R x is hydrogen, -R, -CK 2 OR, -CK 2 SR, or -CK 2 Y; 

(iii) R 3 is C0 2 H or an ester, amide or isostere 
thereof ; 

(iv) R 3 is a group having a molecular weight up to 
14 0 Dal tons; or 

(v) R* and R 5 taken together with the intervening 
nitrogen form a monocyclic, bicyclic or tricyclic 
ring system wherein each ring of the system has 5- 
7 ring atoms . 

24. The compound of claim 23 wherein the compound 
has the following features: 

(i) 2 is oxygen; 

(ii) R 1 is hydrogen, -R, -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(iii) R 2 is C0 2 H or an ester, amide or isosteres 
thereof; 

(iv) R 3 is a group having a molecular weight up to 
14 0 Dal tons; and 

(y) R 4 and R s taken together with the intervening 
nitrogen form a monocyclic, bicyclic or tricyclic 
heterocyclic or heteroaryl ring system wherein 
each ring of the system has 5-7 ring atoms. 

25. The compound, of claim 24 wherein R 1 is -CH 2 Y. 

26. The compound of claim 25 wherein R 1 is -CH 2 F and 
R 3 is a Cj- 4 alkyl group. 

27. The compound of claim 26 wherein R 4 and R 5 taken 
together with the intervening nitrogen form a bicyclic or 



Fig. 8(b) 
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ine system wherein 



es.cn ring of the system has 5-7 ring atoms. 

26. The compound of claim 27 wherein R 4 and R 5 taken 
together with the intervening nitrogen form a tricyclic 
heterocyclic or heteroaryl ring system wherein each ring 
of the system has 5-7 ring atoms, 

29. The compound of claim 2B wherein the middle 
ring of the tricyclic ring system is a five- or six- 
membered ring. 

30. The compound of claim 22 wherein the compound 
has one or more of the following features: 

(i) Z is oxygen; 

(ii) R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(iii) R 2 is C0 2 H or an ester, amide or isostere 
thereof ; 

(iv) R 3 is C a .«alkyl; or 

(v) R* and R s taken together with the intervening 



nitrogen form a ring selected from indole, 
isoindole, indoline, indazole, purine, 
dihydropyridine, benzimidazole , imidazole, 
imidazoline, pyrrole, pyrrolidine, pyrrol ine, 
pyrazole, pyrazoline, pyrazolidine, triazole, 
piperi dine , morphol ine , thiomorphol ine , 
piperazine, carbazole, phenothiazine , phenoxazine, 
dihydrophenazine , dihydrocinnol ine , 
dihydroquinoxaline, tetrahydroquinoline, 
tetrahydroisoquinoline, dihydronaphthyridine, 
tetrahydronaphthyridine, dihydroacridine, 
carboline, pyrido [4 , 3-b] indole, 2,3,9- 
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triazafluorene, S-thia-2, 20-diasaanthracene, 
3, 6, 9-triazafluorene, thieno [3,2 -b] pyrrole, or 
dihydrophenanthridine . 

31. The compound of claim 3 0 wherein the compound 
has one or more of the following features: 

(i) Z is oxygen; 

(ii) R 1 is -CH 2 OR, -CH 2 SR. or -CH 2 Y; 

(iii) R= is C0 2 H or an ester, amide or isostere 
thereof ; 

(iv) R 3 is Ci- 4 alkyl; or 

(v) r« £ nd R s taken together with the intervening 
nitrogen form a ring selected from indole, 
isoindole, indoline, indazole, benzitnidazole. 
imidazole, pyrrolidine, pyrazole, triazole, 
piperidine, morpholine, thiomorpholine, 
piperazine, carbazole, phenothiazine , phenoxazine, 
dibenzoazepine , dihydro-dibenzoazepine , 
dihydrophenazine , dihydrocinnoline , 
dihydroguinoxaline, tetrahydroguinoline, 
tetrahydroisoguinoline, dihydronaphthyridine, 
tetrahydronaphthyridine, dihydroacridine, JJ- 
carboline, pyrido [4 ,3-b] indole, 2,3,9- 

t riazaf luorene , 9 - thi a- 2 , 1 0 -di azaanthracene , 
3, 6, 9-triazafluorene. thieno [3 , 2 -t>] pyrrole, or 
dihydrophenanthridine . 

32. The canpcund of claim 31 wherein the compound has 
one or more of the following features: 

(i) Z is oxygen; 

(ii) R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

Fig. 8(d) 
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thereof ; 
"(iv) R 3 is C a .« alkyl; or 

(v) R 4 and R 5 taken -together with the intervening 
nitrogen- form a substituted or unsubstituted ring 
system selected from carbazole, phenothiazine , 
indole, indoline, EH-dibenso [h, f ] azepine, 10,11- 
dihydro-5H-dibenzo [b, f ] azepine, p-carboline, 
pyrido [4 , 3 - b] indole , 2,3, 9 - triazaf luorene , 9 - thia- 
2 , 10-diazaanthracene, 3,6, 9- triazaf luorene, 
thieno [3 , 2-b] pyrrole, or dihydrophenanthridine . 

33. The canpound of claim 32 wherein Z is oxygen; R a 
is -CH 2 OR, -CH 2 SR, or -CH 2 Y; R 2 is C0 2 H or an ester, amide 
or isostere thereof; R 3 is Ci_ 4 alkyl; and R* and R 5 taken 
together with the intervening nitrogen form a substituted 
or . unsubstituted ring system selected from, carbazole, 
phenothiazine, indole, indoline, 5H-dibenzo [b, f ] azepine, 
10, ll-dihydro-5H-dibenzo [b, f ] azepine, fi-carboline, 
pyrido [4 , 3-b] indole, 2,3, 9-triazaf luorene, 9-thia-2 , 10* 
diazaanthracene, 3,6, 9-triazaf luorene , thieno [3 , 2- 

b] pyrrole, or dihydrophenanthridine. 

34. The compound of claim 33 wherein R 1 is -CH 2 Y. , 

35. The compound of claim 34 wherein R 1 is -CH 2 F. 

36. The compound of claim 22 wherein the compound 
is selected from those compounds listed in Table 1. 

37. The compound of claim 22 wherein the compound 
is selected from the following: 
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38. A pharmaceutical composition comprising a 
compound according to any of claims 22-37 and a 
pharmaceutically acceptable carrier. 



Fig. 8(f) 
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1 


[3S/Tl]o-Fluoro-4-oxo-3-[(S)^ 
1 uui)i vjajiiinoj-pcniaiiOjc aciu 


2 


[3S/R3-5-Fluoro-4-^xo-3-[(S)-3-methy]-2-(3-chlorocarba2ole)-carbarnoyloxy- 
butyrylaminoj-pentanoic acid 


3 


1 [3S/'R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(3,6-dichlorocarba2ole)-cajbamoyloxy- 
butyrylamino]-pentanoic acid 


4 


[3 S/R]-5-Fluoro-4-oxo-3-[(S)-3-methy]-2-(carbazole-carbanioy]oxy- 
1 buTyrylammoj-pemanoic acid 


5 


1 [3S/R]-5-F]uoro-4-oxo-3-[(S)-3-methyl-2-(2,3-dichlorocarba2ole)-carbaniovloxv- 
| butyryJaiTiinoJ-penianoic acid 


6 


I [3S/R>5-FIuoro-4-oxo-3-[(S^ 

j carbanioyloxy-buryrylamino]-pentanoic acid 


7 


[3S/R]-5-Fluoro-4-oxoO-[(S)0-met^ 
| butyrylaminoj-pentanoic acid 


8 


[3S/R>5-Fluoro-4-oxoO-[(S^ 
! pentanoic acid 


9 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3,3-dimet^ 
butyrylamino]-pentanoic acid 


10 


[3S/R]-5-Fluoro.4-oxo-3-[(S)-2-(2-chlorocarbazole)-carbamoyloxy- 
buryrylamino]-pentanoic acid 


11 


[3S/R]-5-Ruoro^-oxo-3-[(S^ 
pentanoic acid 


1 12 1 


[3S/R]-5-Fluoro^-oxoO-[(S)-3-m^^ 
pentanoic acid 


1 13 1 


[3S/R]-5.Fluoro-4-oxo-3-[(S)-3-methyl-2-(2-chlorophonothiazine). 
carbamoyloxy-butyrylaminoj-pentanoic acid 


1 14 1 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-inethy].2-(3-chlorophonothia2ine). 
carbamoyloxy-butyrylamino]-pentanoic acid 


1 15 1 


[SS/Rj-S-Fluoro^-oxoO-fCS^S-methyl^-CSJ-dichlorophonothiazine)- 
carbamoyloxy-butyrylaminoj-pentanoic acid 


1 16 1 


[3S/R]-5-F]uoro^oxo-3-[(S)-3>methyl.2.(3,4-dichlorophonothia2ine). 
carbamoyloxy-butyrylaminoj-pentanoic acid 


1 17 I 


[3S/R]-5.F]uoro^-oxoO-[(S)-3-methyl.2-(9,10-Dihydrophenanthridine> 
carbamoyloxy-butyrylamino]-pentanoic acid 


Fig. 8(g) 
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18 


Dibenzo[b,f]azepine-5-carbaxylic acid ] -( 1 -carbox\methvl^-fiuoro-2-oxo- 
propylcarbamoyl)-2-meihyI-propyl-ester 


19 


10,1 l-Dihydro-dibenzofb.flazepiDeo-carboxylic acid l-(l-carboxvmethvl-- 
fluoro-2-oxo-propylcarbamoy])-2-methy].propv] ester 


20 


[3S/R]-5-Fluoro-4.oxo-3-((S)-2,3-dihydrDindole-l-carbajnovloxv-3-methvl- 
butyrylamino)-pentanoic acid ' " 


21 


21)[3S/H]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carbazole)-carbamoyloxy. 
butyrylaminol-pentanoic acid diethylamide 


22 


[3S/R3-5-Fluoro-4-oxo-3-[(S>3-meihy]-2-(carba2ole)-carbaroovloxv- 
buryryJaminol-pentarioic acid ethvl ami'rV 


23 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carba2ole)-carbamoyloxy- 
butyrylaimnol-Dentaiioic arid ninpr57^r«p ott ,:j 0 


24 


[3S/R]-5-Fluoro-4.oxo : 3-[(S)-3-methyl-2-(carbazole)-carbamoyloxy- 
y i j^^jji^ujujt. dcjQ ? jn, i>-u]metnyiaminoetnvJ amide 


25 


{3S/R]-5.Fluoro-4-oxo-3-[(S)-3-methy]-2-(carba2ole).carbamoyloxy- 1 
butyrylaminoj-pentanoamide * 


26 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyI-2-(carba2oIe)-carbamoyIoxy- 


27 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carbazole)-carbamovloxy- 
buryrylamino]-penianoic acid, w-propyl ester 


28 


[3S/R]-5-F]uoro-4-oxo-3-[(S)-3-methyl-2-(carba2ole)-carbamoyloxy- 
butyrylamino]-pentanoic acid, isopropy] ester 


29 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyI-2-(carba2ole)-carbamoyloxy- 
buryrylamino]-pentanoic acid, methyl ester 


30 


[3S/R]-5-Fluoro-4-oxo-3-[(S>3-methyl-2-(carbazole)-carbamoyloxy- 
buryrylamino]-pentanoic acid, cholesterol ester 



Fig. 8(h) 
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1 # A compound of formula 




wherein : 

Ring A is an optionally substituted piperidine, 

tetrahydroguinoline or tetrahydroisoguinoline ring; 
R 1 is hydrogen, CHN 2 , R, or -CH 2 Y; 

R is an optionally substituted group selected from an 
aliphatic group, an aryl group, an aralkyl group, a 
heterocyclic group, or an heterocyclylalkyl group; 

Y is an electronegative leaving group; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

Ar is an optionally substituted aryl group; and 
R 3 is hydrogen, an optionally substituted Ci- 6 alkyl, F 2 , 
CN, aryl "or R 5 is attached to Ar to form an unsaturated 
or partially saturated five or six membered fused ring, 
having 0-2 heteroatoms. 

2. The compound of claim 1 having one or more of 
the following features: _ 

(a) R 1 is CH 2 F; 

(b) R 2 is C0 2 H or esters, amides or isosteres 
thereof; 

(c) R 3 is hydrogen or an optionally substituted Ci_ 6; 
alkyl; and 

(d) Ar is an optionally substituted aryl- 

Fig. 9(a) 
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3. The compound -of claim 2 having the following 
features; (a) R 1 is CK 2 F; (b) R 2 is C0 2 B or esters, amides 
or isosteres thereof; (c) R 3 is hydrogen or an optionally 
substituted Cn- 6 alkyl; and (d) Ar is an optionally 
substituted aryl. 

4. The compound of claim 3 where Ring A is a 
piperidine ring. 

5. The compound of claim 3 where Ring A is a 
tetrahydroguinoline ring. 

6. The compound of claim 3 where Ring A is a 
tetrahydroisoguinoline ring. 

7. The compound of claim 1, wherein the compound is 
selected from the compounds listed in Table 1. 



Fig. 9(b) 
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•1 


[3S/R, (2S) ]-3-(l-Ben2ylox>7;carbonyl-2-pjperidinecarboxamido}-5-fluoro-4- 

OXO" pCJJldJJUJw aUU 


2 


[3S/R, (2S) ]-3-(]-(2-Ch]oroben2y]oxycarbonyI)-2-piperidinecarbonoxamido)o 
iiUoro-^-OAu-pcniaiioic acio 


3 . 


[3S/R, (2S) ]0-(l-Ben2y]oxycarbonylO,2,3Atetarahydro-quijnoliny}-2- 
carbonoxamido)-5-fluoro^-oxo-peiuanoic acid 


4 


[3S/R, (2S)]-5-Fluoro-4-oxo-3-(l-(2-trifluoromelhyl benzyloxycarbonyl)-2- 
pipen din ecarbonox ami d o)-pentanoi c acid 


5 


[3S/R, (2S) ]-3-l-(3-ChlorobenzyloxycarbonyI)-2-piperidinecarboxamido>5- 
fluoro-4-oxopentanoic acid 


6 


[3S/R, (2S) ]-5-Fluoro-4-oxo-3-(l-(3-irifluoromethyl benzyloxycarbonyI)-2- 
piperidinecarboxamido)-pentanoic acid 


7 


[3S/R, (2S) ]-3-(l-(3,4-DichlorobenzyIoxycarbonyl)-2-piperidinecarboxamido> 
5-fluoro-4-oxo-pentaiioic acid 


8 


[3S/R, (2S) ]-5-Fluoro-3-(l-(3-melhoxyben2yloxycarbonyl>2- 
piperidinecarboxamido)-4-oxo-pentanoic acid 


9 


[3S/R, (2S, a-R) ]-5-Fluoro-3-(] -(a-trifluoroinethyl benzyroxycarbonyl)-2- 
piperidinecarboxamido)-4-oxo-pentanoic acid 


10 


[3S/R, (2S) ]-5-FJuoro-4-oxo-3-(l -(2-pyndinylmethoxycarbony])-2- 
piperidinecarboxamido)-pentanoic acid 


11 


[3S/R, (2S) ]-5-F]uoro-4.oxo-3-(l-(3-thienytaethoxycaxbonyl)-2- 
piperidinecarboxamido-pentanoic acid 


12 


[3S/R, (2S) ]'3-(l-(3-Bromobenzyloxycarbonyl)-2-piperidinecarboxarnido)-5- 
fluoro-4-oxo-pentanoic acid 


13 


[3S/R, (2S) ]-3-(l-(2,4-Dich]orobenzyloxycarbonyl)-2-piperidinecarboxamido> 
5-fluoro-4-oxo-pentanoic acid 


14 


[3S/R, (2S) ]-3-(l-(3,5-Dichlorobenzyloxycarbonyl)-2-piperidinecarboxamido)- 
5-fluoro-4-oxo-pentanoic acid 


15 


[3S/R, (2S)-3-(l-(2,4-Bis(trifluoromethyl)benzyloxycarbonyl>2- 
piperidinecarboxamidok)-5-FIuoro-4-oxo-pentaTioic acid 


16 


[3S/R, (2S)]-3-(l-(4-Chlorobenzy]oxy^ 
carboxamido)-5-fluoro-4-oxo-pentanoic acid 


17 


[3S/R, (2S) J-SKl^S^-Dichlorobenzyloxycarbonyl^l^^^^etrahydro. 
quinolinyl-2-carboxamido)-5-fluoro-4-oxo-pentarioic acid 



Fig. 9(c) 
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18 


[3S/R, (2S) ]-3-(l-(3-Trifluoromethylben2yloxycarbonyl)-L2 r 3,4-ieirah%-dro- 
quinoliny]-2-carboxamido)-5-fluoro-4-oxo-pemajioic acid 


19 


[3 S/R, (2S) ]-5-Fluoro-3-( 1 -(3-methylsulphonylbenzyloxycarbonyl)-2- 
piperidinecarboxamido)-4-oxo-pentanoixc acid 


20 


[3S/R, (2S) ]-5-Fluoro-4-oxo-3-(l-(3-phenylbenzyloxycarbony])-2- 
piperidinecarboxamido)-pentanoic acid 


21 


[3S/R, (2S) ]-5-Fluoro-3-(l-(23-nitrobenzyloxycarbonyl).2- 
piperidinecarboxamido)-4-oxo-pentanoic acid 


22 


[3S/R, (2S) ]-5-Fluoro-3-(l-(2,3-dichlorobenzyloxycarbonyI)-2- 
piperidinecarboxamido)-4-oxo-pentanoic acid 


23 


{3 S/R (2S) ]-5-Fluoro-3-(l-(2,5-dichlorobenzyloxycarbonyl)-2- 
piperidinecarboxamido)-4-oxo-pentanoic acid 


24 


[3S/R, (2S) ]-5-Fluoro-4-oxo-3-(l-(2-phenoxybenzyloxycarbonyl)-2- 
piperidinecarboxamido)-pentanoic acid 


25 


[3S/R (2S) 3-3-(l-(2-Chlorobenzyloxycarbonyl)-l^,3,4-tetrahydro-quinolinyl-2- 
carboxamido)-5-fluoro-4-oxo-pentanoic acid ...... 


26 


[3S/R, (2S) ]-3-(l-(3-Chloroben2yloxycarbonyl)-l,2,3,4-tetrahydro-quinQlinyl-2- 
carboxamido)-5-fluoro-4-oxo-pentanoic acid 


27 


[3S/R (2S) ]-3-(l-(2-trifluoro methyIbenzyloxycarbonyl)-l ,2,3,4-tetrahydro- 
quinolinyl-2-carboxamido)-5-fluoro-4-oxo-pentanoic acid 


28 


[3 S/R, (2S) ]-3(l -(2-Chlorobenzyloxycarbonyl)- 1 ,2,3,4-ietrahydro-isoquinolinyl- 
2-carboxamidl)-5-fluoro-4-oxo-pemanoic acid 


29 


[3S/R, (2S) ]-3-(l-(Benzyloxycarbonyl)-l ,2,3,4-tetrahydro-isoquinolinyl-2- 
carboxamido)-5-fluoro-4-oxp-pentranoic acid 


30 


[3S/R (2S) ]-5-Fluoro-3-(l-(3-acetamidobenzyloxycarbonyl))-2- 
piperi dinecarbox amido)-4-ox o-pentan oi c acid 


31 


[3S/R, (2S) ]-5-Fluoro-3-(l-(3-methanesulfonamido) benzyloxycarbonyl)-2- 
pipendinecarboxamido)-4-oxo-pentaiio)C acid 


32 


[3S/R, (2S) ]-5-Fluoro-4-oxo-3-(l -(Sk-chloro^-thienylmethoxycarbonyl)^- 
piperi din ecarbox ami d o)-pentanoi c aci d 


33 


2-(l -Carboxymethyl-3-fluoro-2-oxo-propy]carbamoyl)-piperidine-l -carboxylic 
acid 2,2,2-trifluoro] -naphtha] en- l-y]-ethy] ester 


34 


[3S/R, (2S,a-R) ]-5-Fluoro-3-(l-(a-trifluoromethy] (3-chloro 
ben2yloxycarbonyI)-2-piperidinecarboxamido)-4-oxo-pentanoic acid 



Fig. 9(d) 
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35 


[3S/R, (2S, c-R) ]-5-Fluoro-3-(l-(a-pemafluoromethyl (benzyloxycarbonyl)-2- 
piperidinecarboxamido)-4-oxo-pentaiioic acid 


36 


[3S/R, (2S. c-R) ]-5 F]uoro-3Kl-(c-trifluoromethyl benzyloxycarbonyl-1.2.3.4- 
tetrahydro-quinolinyl-2-carboxamido)-4-oxo-penianoic acid 


37 


[3S/R, (2S, a-R) ]-5-Fluoro-3-(l -(o-trifluforomethyl-(3-ch]oro 

benzyloxycarbony]-l,2,^4-tetrahydroquinohnyl-^^ 

acid 


38 


2-(l-Carbamoylinethy-3-fluoro-2-oxo-propylc^ 
acid 3,4-dicMoro-benzyl ester 


39 


2-(l-Ethylcarbamoylmethy]-3-fluoro-2-oxo-propylcarbamoyl)-piperidine-l- 
carboxylic acid 3,4-dichloro-benzyl ester 


40 


2-( 1 -Diethykarbamoytaethyl-3-fluoro-2-oxo 
carboxylic acid 3,4-dichloro-benzyl ester 


41 


2- { 1 -[(2-Dirnethylamino-elhyIcarbanioyI)-inethyI]-3-fluoro-2-oxo- 
propylcarbamoylj-piperidine-l -carboxylic acid 3,4-dichloro-benzyl ester 


42 


2- {3-Fluoro-l -[2-(4-methylk-piperazin-l-yl)-2-oxo-ethyl]-2-oxo- 
propylcarban3oyl}-piperidine-l -carboxylic acid 3,4-dichloro-benzyl ester 


43 


[3S/R, (2S) ]-3-(l-(3,4-Dichlorobenzyloxyc arbonyl)-2-piperidinecarboxamido)- 
5-fluoro-4-oxo-pentanoate, N-(4-hydroxy-2-isopropyl disulfanyl-1 -methyl- 
butene)-N- methylformamide ester 


44 


[3S/R, (2S) ]-3-(] -(5-Chloro-2-fluorobenzyloxycarbonyl)-2- 
piperidinecarboxamido)-5-fluoro-4-oxo-pentanoic acid 



Fig. 9(e) 

,*DOCID: <WO 03068242A1 I > 



WO 03/068242 



PCT/US03/04457 



117/206 
A compound of formula 




o 



I 

or a pharmaceutical^ acceptable derivative thereof, 
wherein: 

R : is hydrogen, CHN 2/ R, or -CK 2 Y; 

R is an aliphatic group, an aryl group, an aralkyl group, 
a heterocyclic group, or a heterocyclylalkyl group; 

Y is an electronegative leaving group; 

R 2 is C0 2 H, CH2CO2H, or esters, amides or isosteres 
thereof; 

K 2 -X 1 isN(RVc(R 3 ) f C(R 3 ) 2 -C(R 3 ), C<R 3 ) 2 -N, N-C, C(R 3 )=N, 

C(R 3 )=C, C(«0)-N, or C(=0)-C(R 3 ); 
each R 3 is independently selected from hydrogen or d- € 

aliphatic, 
Ring C is a fused aryl ring; 
n is 0, 1 or 2; and 

each methylene carbon in Ring A is optionally and 
independently substituted by =0, or by one or more 
halogen, C1-4 a-lkyl, or Ci-< alkoxy. • " 

2. The compound of claim 1 having one or more of 
the following features: 

(a) R 1 is -CH 2 Y wherein Y is a halogen, OR, SR, or 
-OOO (R), wherein R is an aryl group or heterocyclic 
group; 



Fig. 10(a) 
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R 2 is C0 2 H or esters, abides or iscsteres 



thereof; 



(c) X 2 -Xi is N=C, C(R J )=C, or C(=0)-N; 



(d)- Ring C is a fused five or six-membered aromatic 



ring having zero to two hetercatoms; and 
(e) n is 0 or 1. 

3. The compound of claim 2 wherein: 

(a) B 1 is -CH 2 Y wherein Y is a halogen, OR, SR f or 
-pOO(R), wherein R is an aryl group or heterocyclic 
group; 

(t>) R 2 is C0 2 H or esters, amides or isosteres 
thereof; 

(c) X 2 -Xi is N~C, C(R 3 )=C, or C(«0)-N; 

(d) Ring C is a fused five or six-membered aromatic 
ring having zero to two hetercatoms; and 

(e) n is 0 or 1. 

4. The compound of claim 3 wherein R 1 is -CH 2 Y 
wherein Y. is F; R 2 is C0 2 H or an ester or amide thereof? 
X 2 -Xi is N=C, CH-C, or C(~0)-N; Ring C is benzene ring; 
and n is 0 or 1. 

5. The compound of claim l r said compound selected 
from the compounds listed in Table 2. 
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Example 




R 2 


Ring C 


n 




*2 . 


1 


CH 2 F 


C0 2 H 


benzo 


0 


c 


N 


2 


CH 2 F 


C0 2 H 


benzo 


1 


c 


N 


3 


CH 2 F 


C0 2 H 


benzo 


0 


c 


C-H 


4 


CH 2 F 


C0 2 H 


benzo 


1 


c 


C-H 


5 


CK 2 F 


C0 2 H 


benzo 


1 


N 


C=0 


6 


CH 2 F 


C0 2 H 


pyrazino 


1' 


N 


c=o 



Table 2 compounds of Fig. 10(b) 



Fig. 10(e) 
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a compound 



of -formula I: 




or 




la 



lb 



or a pharmaceutically-acceptable derivative thereof, 
wherein: 



Z is oxygen or sulfur; 

R 1 is hydrogen, -CHN 2 , -R, -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

R is a Ci-12 aliphatic, aryl , aralkyl, heterocyclyl , or 

heterocyclylalkyl ; 
Y is an electronegative leaving group ; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or ispsteres thereof 
R 3 is a group capable of fitting into the S2 sub-site of a 
caspase; 

R* is hydrogen or a Ci.« aliphatic group that is optionally 
interrupted by -0- , -S- , -S0 2 -, -CO-, -NH- , or -N(Ci-« 
alkyl)-/ or R 3 and R 4 taken together with their 
intervening atoms optionally form a 3-7 membered ring 



next to R 3 



represents a single or double bond; 
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having 0-2 heteroatoms selected from nitrogen, oxygen -or 
sulfur; 

Ring A is a nitrogen-containing mono-, bi- or tricyclic 

ring system having 0-5 additional ring heteroatoms 

selected from nitrogen, oxygen or sulfur; 
Ring B is a nitrogen-containing 5-7 membered ring having 0- 

2 additional ring heteroatoms selected from nitrogen, 

oxygen or sulfur; 

R 5 is R 6 , (CH 2 ) n R«, COR 6 , C0 2 R 6 , S0 2 R 6 , CON(R fi ) 2 , or S0 2 N(R 6 ) 2 ; 
n is one to three; and 

each R 6 is independently selected from hydrogen, an 

optionally substituted Cl .« aliphatic group, an optionally 
substituted C 6 . i0 aryl group, or a mono-, or bicyclic 
heteroaryl group having 5-10 ring atoms. 

2 . The compound of claim 1 where ~ next to R 3 
represents a single bond and 2 is oxygen. 

3. The compound of claim 2 wherein the compound is a 
compound of formula la. 

4 . The compound of claim 3 wherein the compound has one 
or more of the following features: 

(i) R 1 is "hydrogen, -R, -CH 2 OR, -CH 2 SR, or -CH 2 Y ; 

(ii) R 2 is C0 2 H or an ester, amide or isostere thereof ; 

(iii) R 3 is a group having a molecular weight up to 14 C 
Dal tons; 

(iv) R* is hydrogen or C r . s alkyl; and 

(v) Ring A is a. monocyclic, bicyclic or tricyclic ring 
system wherein each ring of the system has 5-7 ring atoms 

Fig. 11(b) 
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5 . The canpoond of claim 4 wherein the compound has the 
following features: 

(i) R 1 is hydrogen, -R, -CK 2 OR, -CH 2 SR, or -CH 2 Y; 

(ii) R 2 is C0 2 H or an ester, amide or isosteres 
thereof; 

(iii) R 3 is a group having a molecular weight up to 14 0 
Dal tons; 

(iv) R 4 is hydrogen or C^. 6 alkyl ; and 

(v) Ring A is a monocyclic, bicyclic or tricyclic 
heterocyclic or heteroaryl ring system wherein each ring of 
the system has 5-7 ring atoms. 

6. The conpound of claim 5 wherein R 1 is -CH 2 Y. 

7. The compound of claim 6 wherein R 1 is -CH 2 F. 

8. The conpound of claim 7 wherein R 3 is a C1-4 alkyl 



9. The conpound of claim 8 wherein Ring A is a 
tricyclic heterocyclic or heteroaryl ring system wherein 
each ring of the system has 5-7 ring atoms. 



the tricyclic ring system is a five- or six-membered ring* 

11. The conpound of claim 4 wherein Ring A is. selected 
from indole, isoindole, indoline, indazole, purine, 



group. 



10. 



The conpound of claim 9 wherein the middle ring of 



dihydropyridine, benzimidazole , imidazole , imidazoline , 
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pyrrole, pyrrolidine, pyrrol ine, pyrazole, pyrazoline , 
pyrazolidine, triazole, piperidine, morpholine, 
thiomorpholine, piperazine, carbazole, iminostilbene , 
phenothiazine, phenoxazine, dihydrophena-zine, 
dihydrocinnol ine , dihydroguinoxaline , tetrahydroguinol ine , 
tetrahydroisoguinoline, dihydronaphthyridine, 
t e t r ahydronaphthyri dine , dihydroacr idine , p - carbol ine , 
pyrido [4 ,3-b] indole, 2,3, 9-triazaf luorene , 9-thia-2 , 10- 
diazaanthracene, 3, 6, 9-triazaf luorene, thieno [3,2- 
b] pyrr ol e , or dihydrophenanthri dine . 

12. The compound of claim 5 wherein Ring A is selected 
from indole, isoindole, indoline, indazole, purine, 
dihydropyr idine, benzimidazole, imidazole, imidazoline, 
pyrrole, pyrrolidine, pyrrol ine, pyrazole, pyrazoline, 
pyrazolidine, triazole, piperidine, morpholine,, 
thiomorpholine, piperazine, carbazole , iminostilbene, 
phenothiaz'ine, phenoxazine, dihydrophenazine , 
dihydrocinnol ine, dihydroguinoxaline, tetrahydroguinol ine , 
tetrahydroisoguinoline, dihydronaphthyridine, 
tetrahydronaphthyridine, dihydroacridine , (3-carboline, 
pyrido [4 , 3-b] indole, 2,3, 9- triazaf luorene , 9-thia-2 , 10- 
diazaanthracene, 3,6, 9- triazaf luorene , thieno [3,2- 
b] pyrrole, or dihydrophenanthridine . 

13. The conpound of claim 12 wherein Ring A is selected 
from carbazole, phenothiazine , P-carboline, pyrido [4,3- 
b] indole, 2 , 3 , 9-triazaf luorene , 9-thia-2,10- 
diazaanthracene, 3,6, 9- triazaf luorene , phenoxazine, 
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dibenzoazepine , di hydro -dibenzoazepine , dihydrophenazine , 
dihydroacridine, or dihydrophenanthridine . 

14. " The conpound of claim 1 wherein the compound is 
selected from the compounds listed in Table 1. 

15- The conpound of claim 2 wherein the compound is a 
comDOund of formula lb . 

16. The conpoimd of claim 15 wherein the compound has 
one or more of the following features: 

(i) R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(ii) R 2 is C0 2 H or an ester, amide or isostere thereof; 

(iii) R 3 is a group having a molecular weight up to 
about 14 0 Dal tons; 

(iv) Ring B is a nitrogen- containing five to seven 
membered ring having 0-1 additional ring heteroatoms 
selected from nitrogen, oxygen or sulfur; and 

(v) R 5 is an optionally substituted Ci- 6 aliphatic 
group, an optionally substituted phenyl or an optionally 
substituted benzyl group. 

17. " The confound of claim 16 wherein the compound has 
the following features: 

(i) R 1 is -CH2OR, -CH 2 SR, or -CH 2 Y; 

(ii) R 2 is C0 2 H or an ester, amide or isostere thereof; 

(iii) R 3 is a group having a molecular weight up to 
about 14 0 Dal tons; 

Fig. 11(e) 



WO 03/068242 



PCT/US03/04457 



127/206 

(iv) Ring E is a ni trogen- containing five to seven 
member ed ring having 0-1 additional ring heteroatoms 
selected- from nitrogen, oxygen or sulfur; and 

(v) R 5 is an optionally substituted aliphatic group, 

an optionally substituted phenyl or an optionally 
substituted benzyl group. 

18. The canpound of claim 17 wherein R 1 is -CH 2 Y. 

19. The coapound of claim 18 wherein R 1 is -CH 2 F. 

20. The compound of claim 19 wherein R 3 is a Ci. 4 alkyl 
group . 

21. The ccnpound of claim 2 wherein the compound is 
selected from the compounds listed 
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26. A compound of formula la: 

Z R 3 H O 
la 

or a pharmaceutically-acceptable derivative thereof, 
wherein: 

z^-r next to R 3 represents a single .or double bond; 

Z is oxygen or sulfur; 
R 1 is CH 2 Y; 

Y is an electronegative leaving group; 

R 2 is C0 2 H, CH2CO2H , or esters, amides or isosteres thereof 
R 3 is a group capable of fitting into the S2 sub-site- of a 
caspase; 

R* is hydrogen or a C x _ 6 aliphatic group that is optionally 
interrupted by -O- , -S-, - S0 2 - , -CO- , -NH-, or -N(C a .« 
alkyl)-, or R 3 and R 4 taken together with their 
intervening atoms optionally form a 3-7 membered ring 

Fig. 11(g) 
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having 0-2 heteroatoms selected from nitrogen, oxyaen or 
sulfur; 

Ring A is a nitrogen-containing mono-, bi- or tricyclic 
ring system having 0-5 additional ring heteroatoms 
selected from nitrogen, oxygen or sulfur; 

27. The compound of claim 26 wherein Z is oxygen and 
— between R 3 and R* represents a single bond. 

28- The compound of claim 27 wherein R 3 is a C a . 4 alkyl 
group. 

29. The compound of claim 2 8 wherein Ring A is 
selected from indole, isoindole, indoline, indazole, 
purine, dihydropyridine , benzimidazole, imidazole, 
imidazoline, pyrrole, pyrrolidine, pyrroline, pyrazole, 
pyrazoline, pyrazolidine , triazole, piperidine, morpholine, 
thiomorpholine, piperazine, carbazole, iminost ilbene , 
phenothiazine, phenoxazine, dihydrophenazine , 
dihydrocinnoline, dihydroquinoxal ine, tetrahydroquinoline , 
tetrahydroisoquinoline, dihydronaphthyridine , 
tetrahydronaphthyridine, dihydroacridine , p-carboline, 
pyrido [4 , 3 -b] indole , 2,3, 9-triazaf luorene , 9- thia-2 , 10- 
diazaanthracene, 3 , 6 , 9-triazaf luorene , thieno [3,2- 
b] pyrrole, or dihydrophenanthridine. 

30. The compound of claim 29 wherein Ring A is 
selected from carbazole, phenothiazine, p-carboline, 
pyrido[4,3-b] indole, 2 , 3 , 9-triazaf luorene , 9-thia-2, 10- 
diazaanthracene, 3,6, 9-triazaf luorene . Dhenoxazine 

Fig. 11(h) 
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dibenzo&zepine , di hydro - dibenzcazepine , dihydrophenazine , 
dihydroacridine, or dihydrophenanthridine . 

31.. The compound of claim 30 wherein Ring A is 
selected from carbazole, phenothiazine or 
dihydrophenanthridine . 



Fig. ll(i) 
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wherein Z is oxygen or sulfur; R 1 is hydrogen, -CHN 2 , R, 
CH 2 OR, .CHjSR, or -CH 2 Y; — between R 3 and R* represents a 
. single, or double bond; Y is an electronegative leaving 
group; R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or iscsteres 
thereof; R 3 is a group capable of fitting into the S2 
subsite of a caspase enzyme; R* is a hydrogen or Ci_ 6 alkyl 
or R 3 and R* taken together form a ring; Ring A and Ring B 
are each heterocyclic rings, and R and R 5 are as described 



Fig. ll(j) 
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Examples of monocyclic rings for Ring A 

include tri azole , piperidine, morpholine, thiomorphol ine , 
imidazole, pyrrolidine, pyrazoie,- and piperazine. Examples 
of preferred bicyclic rings for Ring A include indole, 
iscindoie, indoline, indazole, benzimidazole , thienol3,2- 
b] pyrrole , dihydroguinoxaline , dihydrocinnoline, 
dihydronaphthyridine , tetrahydronaphthyridine , 
tetrahydroquinoline, and t etrahydroisoguinol ine, most 
preferably indole or indoline. Examples of 
tricyclic rings for Ring A include carbazole, 
phenothiszine, p-carboline , pyrido [4 , 3 -b). indole, 2,3,9- 
triazaf luorene, S-thia-2 , 1 O-diazaanthracene , 3,6,9- 
triazaf luorene , phenoxazine , dibenzoazepine , dihydro- 
dibenzoazepine, dihydrophenazine , dihydroacridine , or 
dihydropbenanthridine , carbazole , 



Fig. ll(k) 
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x^R 4 o r R2 

O R 3 H o 



II 

where X is a bond, -S- , -O-, -CK 2 - , or -NH- , and R 1 , R 2 , R 3 
and R 4 are as described above. Where X is -CH 2 -, each of 
the methylene hydrogens may be optionally and independently 
replaced by -OR, -OH, -SR, protected OH (such as acyloxy) , 
-CN, -NH 2 , -NHR, -N(R) 2 , -NHCOR, -NHCONHR, -NHCON(R) 2 , - " 
NRCOR, -NHC0 2 R, -C0 2 R, -C0 2 H, -COR, - CONHR , -CON(R) 2 , - 
S(0) 2 R, -SONH 2 , -S(0)R, -S0 2 NHR, -NHS(0) 2 R, =0, =S, =NNHR, 
=NNR 2 , =N-OR, =NNHCOR, =NNHC0 2 R, =NNHS0 2 R, or =NR where R . is 
a d-« aliphatic group. where X is -NH- , the NH hydrogen ^may 
be replaced by alkyl, CO(alkyl), C0 2 (alkyl), or S0 2 (alkyli). 

Another embodiment of this invention relates. to 
compounds of formula lb that have one or more, and 
preferably all, of the following features: 

(i ) R 1 is hydrogen, -R, -CH 2 OR, -CH 2 SR, or -CH 2 Y . 
More preferably, R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y. An even' 
more preferred R 1 is -CH 2 Y . Most preferably, R 1 is -CH 2 F. 

(ii) R 2 is C0 2 H or an ester, amide or isostere 
thereof Fig. 11 (S) 
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1. A compound of formula I: 



" O R 2 H O 
I 

wherein: 

R' is C0 2 H, CH 2 C0 2 H, or esters, amides or iscsteres thereof; 
R= is hydrogen or an optionally substituted C 2 -C 6 aliphatic 
group ; 

R 3 is hydrogen, or an optionally substituted C a -C 6 aliphatic 
group ; and 

R 4 and R s are each independently selected from hydrogen, an 
"optionally substituted d-Cg aliphatic group, or R* and R 5 
taken together with the ring to which they are attached 
form an optionally substituted bicyclic ring, said 
bicyclic ring selected from the following: 

OX ZKL Qrx C^l 

H ; H ; H ; or H 

(a) (b) ( C ) (d) . 

2. The compound of claim 1 where R 2 is an optionally 
substituted C a . f straight or branched alkyl group. 

3. The compound of claim 1 having one or more 
features selected from the group consisting of- 

Fig. 12(a) 
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a) K 1 is C0 2 K or escers , amides or iscsterss thereof; 

b) R 2 is a Ci-C 6 straight chain or branched alkyl group; 

c) R 3 is hydrogen; and 

d) R 4 and R 5 are each hydrogen, or R* and R £ together with 
the ring to which they are attached form a benzimidazole 
ring. 

4. The compound of claim 3 having the following 
features: 

a) R 1 is C0 2 H or esters, amides or isosteres thereof; 

b) R 2 is a C2-C fi straight chain or branched alky group; 

c) R 3 is hydrogen; and 

d) R 4 and R* are each hydrogen, or R* and R s together with 
the ring to which they are attached form a benzimidazole 
ring . 

5. A compound selected from the group consisting of: 
[3S/R, (2S) ] -5-Fluoro-3- {2- [ (1H- imidazole -2 -carbonyl) - 

amino] -pr opi ony 1 ami no } - 4 - oxo -pent ano i c acid; 

[3S/R, (2S) ] -5-Fluoro-3 - {2- [ ( ltf- imidazole - 2 - carbonyl) - 
amino] -propionyl amino} -4 -oxo-pentanoic acid tert-butyl 
ester; 

[3S/R, (2S) ] -3- {2- [ ( 1H- Benzoimi dazol e - 2 - carbonyl ) - 
amino] -propionyl ami no) - 5-f luoro-4-oxo-pentanoic acid; 

[3S/R, (2S) ] -5-Fluoro-3-{2- [ (1H- imidazole-2 -carbonyl) - 
amino] -butyryl amino} -4 -oxo-pentanoic acid; 

[3S/R, (2S) ] -5-Fluoro-3-{2- [ (1H- imidazole-2 -carbonyl) - 
amino] -3 - met hylbutyryl amino} - 4 - oxo-pentanoic acid ,- 

[3S/R, (2S) ] -3- {2- [ (IH-Benzoimidazole -2 -carbonyl) - 
amino] -3 - me thylbutyryl amino} - 5-fluoro- 4 - oxo-pentanoic acid 

Fig. 12(b) 
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1 

1 


[2S.TL, (2S)]-5-Fluoroo-{2-[l//-imidazole-2-carbo^ 
4-oxo-penianoic acid, trifluoroaceiate salt 


2 


[3S/^(2S)]-3-Fluoro-2-{2-[l^.Ben2oimida2ole-:.carbonyl).ainino3- 
propionylamino}-5-fluoro-4-oxo-psmanoic acid, trifiuoroacetate salt 




[3S/&, (2S)]-5-Fluoro-3-{2-[li?-imida2ole-2-carbonyl)-ajnino]-bun^-lamino}-4- 
oxo-pemanoic acid, trifiuoroacetate salt 


4 


[3S/R, (2S)]-5-Fluoro-3-{2-[li/-imida2ole-2-caji)onyI)-aniino]-3- 
methyIbmyrylamino}-4-oxo-pentanoic acid 


5 


[3S/R, (2S)]-3-Fluoro-3-{2-[l^f-Ben2oimida2ole-2-carbonyI)-amino]-3- 
methyIbun,TyJainino}-5-fluoro-4-oxo-pentanoic acid 



Fig. 12(c) 
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1. A compound of formula II: 

II 




or a pharmaceutical^ acceptable sail thereof, wherein, 
R 3 is an N-tcrminal protecting group selected from tbe 
group consisting of t-butoxycarbonyl (Boc), acetyl 
(Ac) and benzyloxycarbonyl (Cbz); 

R 3 is aDcy! or hydrogen; and 

AA is a "residue of an amino acid selected from the 
group consisting of valine (Val). isoieucine (He) and 
leucine (Leu). 
2. The compound of claim 1, wherein R 3 is methyl or 
hydrogen. 

' 3. jhc compound of claim 2, which is Cbz-Val-Asp-CH = F 
or a pharmaceutical^ acceptable sail thereof. 

4. Tbe compound of claim 2, which is Cb2-Leu-Asp- 
CH-»F or a p barm aceutic ally acceptable salt thereof. 

5* The compound of claim 2, which is Cbz-lU-Asp-CH z F 
or a pharmaccuiicaily acceptable salt thereof. 

6. The compound of claim 2, which is Ac-Val-Asp-CH-F 
or a pharmaccuiicaily acceptable salt thereof. 

7. Tbe compound of claim 2, which is Ac-Leu-Asp-CH = F 
or a pbarmaceuticaDy acceptable salt thereof. 

8. Tbe compound of claim 2, which is Ac-He -Asp- CH = F 
or a phannaceuucally acceptable sail thereof. 



9. The compound of claim 2, which is Boc-Val-Asp-CH 2 F 
or a pharmaccuiicaily acceptable salt thereof. 

10. The compound of claim 2, which is Boc-Leu-Asp- 
CH 2 F or a pbarmaceuticaDy acceptable salt thereof. 

11. The compound of claim 2, which is Boc-Jle-Asp- 
CH r F or a pharmaceutical^ acceptable salt thereof. 

12. The compound of claim 2, which is Cbz-Val-Asp 
(OMe)-CH = F. 

13. Tbe compound of claim 2, which is Cbz-Leu-Asp 
(OMe)-CH 2 F. 

14. Tbe compound of claim 2. which is Cbz-lle«Asp 
(OMc)-ChUF. 

15. A pharmaceutical composition comprising the com- 
pound of any one of claims 1-14, and a pharmaceutical 
acceptable carrier. 



55 



60 



Fig. 13(a) 
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1 


t-Buryl 5-fluoro-4-hydroxy-3-nitropentanoate 


2 


t-Bury] 3-amino-5-fluoro-4-hydroxy-pemanoate 


3 


t-Butyl 3-(Cbz-Val-amido)-5-fluoro-4-hydroxy-pentanoate 


4 


Z-Val-Asp-ftnk t-buty] ester , 


5 


Z-Val-Asp-ftnk 


6 


Z-Leu-Asp-fmk 


7 


Z-Ue- Asp- fink 


8 


Z-Ala-Asp-fink 


9 


Ac-Val-Asp-fink 


10 


Z-N-Me-Val-Asp-fink 


11 


Z-fl-Ala-Asp-fmk 


12 


Z-GJy-Asp-fink 


13 


Z-Phe- Asp-fink 


14 


Z-Glu-Asp-fink 


15 


Z-Pro- Asp- fink 


16 


Z-His-Asp-fink 


17 


Z-Tyr-Asp-fink 


18 


Z-Val-Asp-fink Methyl Ester 


19 


Z-Leu- Asp- fink Methyl Ester 


20 


Z-Ile- Asp-fink Methyl Ester 



fmk: fluoromethylketone Glu: Glutamic acid 
Z: benzyloxycarbonyl Pro: Proline 

Val: Valine His: Histidine 

Asp: Aspartic acid Tyr: Tyrosine 

Leu: Leucine 
He: Isoleucine 
Ala: Alanine 
Gly: Glycine 
Phe: Phenylalanine 

Fig. 13(b) 
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compounds having the general Formula I: 



Formula II: 




R, AA" 




CH r F 



or pharmaceutical^ accepiable sails or prodrugs thereof, 

wherein: . • 

R is an N-icrminal protecting group including 
t-buryloxycarbonyl. acetyl, and be nzyloxy carbon yl; AA is a 
residue of any natural or non-natural a- amino acid, or 
B-amino acid, or a derivative of an a-amino acid or P-.amino 
acid, e.g. Glv, Thr, Glu, Lys. Arg. Scr, Asn, Gin, Val, Ala, 
Leu ' lie Met, and P-amino acids sucb as P-AJa, and which 
is not His. Tvr» Pro or Phe; R 2 is H or CH = R„ R« is ao 
electronegative leaving group sucb as F,C1, TsO-, McO-, 
ArO«, ArCOO, ArN-, and ArS-; and R 3 is alkyl or H. 

With respect to R 3 . preferred alkyl groups are C JMi alkyl 
groups, e.g. methyl, ethyl, propyl, isopropyl, isobutyl, pentyl 
and bexyl groups. 



10 



15 



20 



25 



30 



or pbarmaceutically acceptable salts or prodrugs thereof 
wherein AA, R, and R 3 arc as defined previously with 
respect to Formula 1. 

Preferred R, is t-buiyloxycarbonyl, acetyl and bcnzyloxy- 
carbooyl. Preferred R 3 is H, Me, El or t-Bu. Preferred AA is 
Val, Ala, Leu, lie, Mel, and p-amino acids such as (3 -Ala. 

Exemplary preferred inhibitors of apoptosis having For- 
mula I include, without limitation: 



Boc-Ala-Asp-CH = F, 

Boc-Val-Asp-CH = F, 

Boc-Leu-Asp-CH-F, 

Ac-Val-Asp-CH.F, 

Ac-Ile-Asp-CH^F, 

Ac-Met- Asp-CH = F, 

Cbz-Val-Asp-CH 2 F, 

Cbz-P-Ala-Asp-CH r F 

Cb2-Leu-Asp-CH = F f 

Cbz-Ile-Asp-CH^F, 

Boc-AJa-Asp(OMe)-CH-F, 

Boc-Val-Asp(OMe)-CH : F, 

Boc-Leu-Asp(OMe)-CH = F, 

Ac-Val-Asp(OMc)-CH :: F, 

Ac-Ilc-Asp(OMe)-CH = F, 

Ac-Mei-Asp(OMc)-CH = F, 

Cbz-Val-Asp(OMc)-CH 2 F» 

Cbz-P-Ala-Asp(OMe)-CH r F 

Cbz-Leu-Asp(OMe)-CH : F, and 

Cbz-Ilc-Asp(OMc)-CH,F 



Fig. 13(c) 
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1. A compound of ibe foDowing formula: 




wherein: 
n is 1 or 2: 

R a is alkyl, cycloalkyl, (cycloalkyl)aikyl, phenyl, 
substi I u ledpbcnyl, pbcrjylalkyl, 
substinJtedpbcnylalkyl, bcteroaryl, (heteroaryl)alkyl 
of (CH : ) m CO : R 4 , wherein and R? is as 

defined below; 

R : is a hydrogen atom, cbloro, alkyl, cycloalkyl, 
(cvcloalicyl)alkyl, phenyl, substiiuiedpbenyl, 
pbenylalkyl, substi tutedpbcnyl alkyl, beteroaryl, 
(beteroaryl)alkyl or (C^CCKR 3 , wherein p-0-4, 
and R 5 is as defined below; 

R 5 is a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkvl, pbenylalkyl, or substitute dpbenylalkyl; 

R* is a hydrogen atom, alkyl, cycloalkyl, (cycloalkyl) 
alkyl, pbenylalkyl, or substituiedpbeoyl alkyl; 

R 3 is "a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkvl, pbenylalkyl, or subsuiutedphenylaikyl; 

A is a* natural or unnatural amino acid; 

B is a hydrogen aiom, a deuterium atom, alkyl, 
cycloalkyl, (cy cloalkyl)aJky), phenyl, 
subsiiiutedpbenyl, pbenylalkyl, 
substi tutedphenylaDcy I, heteroarvl, (heteroarvl)alkvl, 
balomeibyl, CH.ZR 6 , CH : OCO(aryl), or CH-OCO 
(beicroaryl), or CH 2 OPO(R 7 )R 8 , where Z is an 
oxygen, OC(— O) or a sulfur atom; 

R 6 is phenyl, substituted phenyl, pbenylalkyl, 
(substituted phenyl) alkyl, beteroaryl or (betcroaryl) 
alkyl; 

R 7 and R e are independently selected from a group 
consisting of alkyl, cycloalkyl, phenyl, subsiituted 
pbenyl, pbenylalkyl, (substituted pbenyl)alkyl and 
(cycloalkyl)aikyl; and 

X and Y are independently selected from the group 
consisting of a hydrogen aiom, halo, tribalomethyl, 
amino, protected amino, an amino salt, mono- 



substituted amino, di -substi ruled amino, carboxy, 
protected carboxy, a carboxylatc salt, hydroxy, pro- 
tected hydroxy, a sal! of a hydroxy group, lower 
alkoxy, lower alkylihio. alkyl, substituted alkyl, 

- cycloalkyl, substituted cycloalkyl, (cycloalkyl )a!kyi, 

subsiituted (cycloalkyl)alkyl. phenyl, substituted 
phenyl, pbenylalkyl, and (subsuroied pbenyl)alkyl; 
or a phannaceuticaily acceptable salt or stereoisomer 

J0 thereof. 

2. The compound of claim 1 Wherein B is CH-ZR 6 . 

3. The compound of claim 2 wherein B is CH~OC(=0) 
R*. 

4. The compound of claim 3 wherein R* is subsiituted 
25 pbenyl. 

5. Tbe compound of claim 3 where R 6 is heteroarvl. 

6. Tbe compound of claim 2 wherein B is CH-OR 0 . 

7. The compound of claim 6 wherein R* is substituted 
phenyl. 

2D 8. Tbe compound of claim 7 wherein R* is letra(balo) 
pbenyl. 

9. Tbe compound of claim S wherein R e is optionally 
substituted napbibyl. 

30. The compound of claim 9 wherein R 6 is naphthyl 
2? substituted with one or more betcroaryl groups. 
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(3S)-3-[(l-Methylindole-2-Carbonyl)Alaninyl] Amino-4-Oxobutanoic Acid, t- 
Butyl Ester Semicarbazone 



(3S)-3-[(l-Methylindole-2-Carbonyl)Alaninyl] Amino-4-Oxobutanoic Acid, 
Semicarbazone 



(3S)-3-[(l-Methylindole-2-Carbonyl)AlaninyI] Amino-4-Qxobutanoic Acid 



(3S>3-(1 -Methylin.dole-2-Carbonyl)ProlinyI]Amino-4-Oxo-Butanoic Acid, t- 
Butyl Ester Semicarbazone ^^^^^^ 



(3S)-3-[( 3 -Methylindole-2-Carbonyl)Prolinyl] Amino-4-Oxo-Butanoic Acid, 
Semicarbazone 



(3 S )-3- [( 1 -M ethylindole-2-Carbonyl)Prolinylj Amino-4-Oxo-Butanoic Acid 



(3S)-3-[l(l-Methylindole-2-Carbonyl)Valinyl3 Amino-4-Oxo-Butanoic acid, t- 
Butyl Ester Semicarbazone 



(3S)-3-[l (1 -Methylindole-2-Carbonyl)Valinyl] Amino-4-Oxo-Butanoic Acid 
Semicarbazone 



9 



(3S)-3[1 -Methylindo1e-2-Carbonyl)Valiny1] Amino-4-Oxo-Butanoic Acid 



10 



(3S)-3-[(l-Methylindole-2-Carbonyl)Leucinyl] Amino-4-Oxo-Butanoic Acid, t- 
Buryl Enter Semicarbazone 



11 



(3S)-3-[l -Methylindole-2-Carbonyl)Leucinyl] Amino-4-Oxo-Butanoic Acid 
Semicarbazone 



12 



(3S)-3-[(l-Methylindole-2- Carbonyl)Leucinyl] Amino-4-Oxo-Butanoic Acid 



13 



(3S)-3-[(l-Methylindole-2-Carbonyl)Phenylalaninyl] Amino-4-Oxabutanoic 
acid, t-Butyl Ester Semicarbazone 



14 



(3S)-3-[(l-Methylindole-2-Carbonyl)Phenylalaninyl] amino-4-Oxobutanoic 
Acid Semicarbazone 



15 



(3S)-3-[( 1 -Methylindole-2-Carbonyl)(Phenylalaninyl] Amino-4-Oxobutanoic 
Acid 



16 



(l-Methylindole-2-CarbonyI)Glycine, Methyl Ester 



17 



( 1 -Methylindole-2-Carbonyl)Glycine 



Fig. 14(b) 
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18 


(3S)-3-[(l -Methylindole-2-CarbonyI)Gjycine] Amino-4-Oxo-Butanoic Acid, i- 
Butyl Ester Semicarbazone 


19 


(3S)-3-[(l -Methylindole-2-CarbonyI)Glycinyl] Amino-4-Oxo-Butanoic Acid, 
S emicarbazone 


20 


(3S)-3-[(]-Methyhndole-2-C^ Acid 


21 


(3S)-3-[(l-Benzylindole-2-CarbonyI)AlaninyI] Amino-4-Oxo-Butanoic Acid, t- 
Butyl Ester Semicarbazone 


22 


(3S)-3-[(l-Benzylindole-2-Carbony])AlaninyI] Amino-4-Oxo-Butanoic Acid, 
S emicarbazone 


23 


(3S)-3-[(l-Benzylindole-2-Carbonyl)Alaninyl] Amino-4-Oxo-Butanoic Acid 


24 


(3S)-3-(l -(4 , -Butenyl)Indole-2-CarbonyI)Valiiiyl] Amino-4-Oxobutanoic Acid, 
t-Butyl Ester Semicarbazone 


25 


(3S)-3-[(I-4 , -Butenyl)Indo]e-2-Carbony])Valinyl] Amino-4-Oxobutanoic Acid, 
Semicarbazone 


26 


(3S>3-[(]-(4 , «Butenyl)indole-2-Carbony])Valinyl] Amino-4-Oxobutanoic Acid 


27 


(3S)-3-[(l-(2;-(^ *■ 
4-Oxobutanoic Acid, l-Butyl Ester Semicarbazone 


28 


(3S)-3-[(l -(Carbox\Tnethyl>Indole-2-Carbonyl)Alaninyl] Amino-4- 
Oxabutanoic Acid, Semicarbazone 


29 


(3S)-3-[(l -(Carboxymethy])Indole-2-Carbony])Alaninyl] Amino-4- 
Oxobutanoic Acid 


30 


(3S)-3-[(l-(3;-(r-t-Butoxy-r-Oxo)Proply)Indole-2.CarbonyI)Alaniny]] Amino- 
4- Oxobutanoic Acid, t-Buty] Ester Semicarbazone 


31 


(3S)-3-[J-(2 , -CarboxyethyI)Indole-2-Carbony])Alaninyl] Amino-4-Oxobutanoic 
Acid, Semicarbazone 


33 


(3S)-3-(l-(2 , -Carboxyethyl)lndole-2-Carbonyl)Alaniny!] Amino-4-Oxobutanoic 
Acid 


34 


2,6-Dichlorobenzyloxyethanol 



Fig. 14(c) 
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35 




36 


3-.4Lmino-5-(2\6 f -Dichlorobe2>0oxy)-4-Hydroxy.Pentanoic Acid, t-Butyl Ester 


37 


N-( 1 ,3-Diinethylindole-2-Carbonyl)V aline 


38 


N-[(l,3-Dimethylindole-2-Carbonyl)^^ 
Dichlorobenzyloxy) Pentanoic Acid, t-Butyl Ester 


39 


N-[(l ,3-Dimethylindole-2-Carbonyl)Valinyl]-3- Amino^-Oxo-S-^'e*- 
Dichlorobenzy3oxy)Pentanoic Acid, t-Butyl Ester 


40 


N-[ 1 ^-Diirietbylindo]e-2-Carbonyl)Valiiiyl]-3-Amino-4-Oxo-5-(2 , ,6 - 
DichIorobenzyloxy)Pentanoic Acid 


41 


N-[ 1 ,3-Dimethy]indole-2-Carbony])Valinyl]-3-Amino-4-Hydroxy'5- 
Fluoropentanoic Acid, t-Butyl Ester 


42 


N-[(l ,3-Dimethylindole-2-Carbonyl)Va]inyl]-3-Aniino-4-Oxo-5- 
Fluoropentanoic Acid, t-Butyl Ester 


43 


N-[(l,3-Dimethy]indole-2-Carbonyl)Valinyl]-3- Amino-4-Oxo-5- 
Fluoropentanoic Acid 


44 


N-[(l-MethylindoIe-2-Carbonyl)Valinyl]-3"Amino.4.Hydroxy-5- 
Fluoropentanoic Acid, t-Butyl Ester 


45 


N-[(3-C^]oro-l-Methylindole-2-Carbonyl)Valinyl]-3-Amino-4-Oxo-5- 
Fluoropentanoic Acid, t-Butyl Ester 


46 


N-[(3-Ch]oro-l,lvlethylindo]e-2-Carbony])Valinyl]-3-AjTiino-4-Oxo-5- 
Fluoropentanoic Acid 


47 


N-l(5-F]uoro-[3-Methy]indo)e-2-Carbony])Va]inyl]-3-AjT3ino-4-Hydroxy-5- 
Fluoropentanqic Acid. t-Butyl Ester _ . _ . : >- . 


48 


N-[(3-Chloro-5-F)uoro-lMethylindole-^^^ 
Fluoropentanoic Acid, t-Butyl Ester 


49 


N-[(3-Ch]oro-5-Fluoro-l-Methylindole-2-Carbonyl)Valinyl]-3-Arnino- : 4-Oxo- 
5-Fluoropentanoic Acid 


50 


N-[(l-(3 f -Phenylpropyl)Indole-2-Carbonyl)Valinyl]-3-AjTiino-4-Hydroxy-5- 
Fluoropentanoic Acid, t-Butyl Ester 


51 


N-(l-(3 , -Phenylpropyl)lndole-2-Carbonyl)Valinyl]-3-AjTiino-4-Oxo-5- 
Fluoropentanoic Acid, t- Butyl Ester 



Fig. 14(d) 



3DOCID; <WO 030682A2A1 I > 



WO 03/068242 



PCT/US03/04457 



151/206 



51 


N-(l-(3'-Pheny]propy])lndole-2-CarbonyI)Valinyl]-3-. i unino-4-Oxo-5- 
Fluoropentanoic Acid, t- Butyl Ester 


52 


N-[(H3-Pheny^ropyl)lndole-2-Carbonyl)Valiny]]-3-Amino-4-Oxo-5- 
Fluoropentanoic Acid 


53 


N-[(l-Phenylindole-2-Carbonyl)Valinyl]-3-Ainino-4-Hydroxy-5- 
Fluoropentanoic Acid, t-Buty] Ester 


54 


N-[(l-Pbeny]indole-2-Carbonyl)Valinyl]-3-AiTiino-4-Oxo-5-Fluoropentanoic 
Acid, t-Butyl Ester 


55 


N-[(l-Phenylindole-2-Carbonyl)VaIinyl]-3-Amino-4-Oxo-5-Fluoropentanoic 
Acid 


56 


N-[l-(2 , -((l , -t-Butoxy-r-Oxo)Ethy])Indo}e-2-Carbonyl)Valinyl]-3-Amino-4- 

HvdrOXV- 5 -Fluornnent an nir AriH t *Ritt\/l r c tpr 


57 


N-[(l-(2'((l *-l-Butoxy.r-Oxo)Etby])Indo]e-2-Carbonyl(\'alinyI]-3-Amino-4- 

Oxo-S-Fluoronentannir Ari/1 t-'Rnrv/l Pci i»r 


58 


j^n i \v^ai uuA < yirjcinyijixiuoie--:-L.arDony] ) v aiinyij- J- /vniino-4-C/xo-5- 
Fluoropentanoic Acid 


59 


1 * lv* * <i uuuyij^ fiiinyijo-arnino-H-nyQroxy-o-lJuoropentanoic 
acid, t-butyl ester 


60 


v< * «i iwmjriiijuuit ^ uuxjyi^\ aiinyijo-airiino-M-oxo-D-iiuoropentanoic acid 
t-butyl ester 


61 


N-f (1 "Mcthv]indo]e-2-Carbonvl^ValiTiv]l-^-amiTio»4-ri"yrk-^ fliir^'r/^r%^»r,«^:^ -j 

iv* * wj;*iiiuwjw ^. l^cu u\juyxj \ «*Jijyij ^ «xnj4JO~H-OAO~^~IJuOrO 3C]Q 


62 


N-[l(l,3-Dimethyl-5-fluoroindo]e.2-carbonyl)valinyl]-3-amino-4.oxo-5. 
;luoropentanoic acid 


63 . 


N-P-homoailylindole-2-c^ 

acid ~~~ 


64 


N-[l-Methyl-5-fluoroindole-2-carbonyl)valinyl]-3--amino-4-oxo-5- 
;luoropentanoic acid 


65 


N-[(l-Methyl-3-isobutylindole2-carbonyl)va]iny]]-3-amino-4-oxo-5. 
:1uoropentanoic acid 


66 


N-[(l-MethylO-phenethylindo]o-2-carbonyI)valinyI]-3-amino-4-oxo-5- 
fluoropentanoic acid 



Fig. 14(e) 
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67 


- ~ l 

N-[0-Meihy]-5-0-benzviin^ ! 
fluoropentanoic acid 


68 


N-(l,3-DimenthyI-indole-2-caibo^ 
Pentanoic Acid, t-Butyl Ester 


69 


N-[(13-Dime%]-indo]e-2-carbonyl>Valinyl)^-amino-5(2 ? 6- 
dichlorobenzoyl)oxy^-oxo-pentanoic acid, t-buty] ester 


70 


N-[N<l,3-Dimethyl-indole-2-carbonyl)-ValinyI]-3-amino-5-(2,6^ 
dichlorobenzoy])oxy-4-oxo-pentanoic acid 


71 


N-(l,3-Dimethyl-indoIe-2-carbonyl)-Valinyl-3-amino-5- 
(diphenylphosphinyl)oxy-4-oxo-pentanoic acid 


72 


N-(l 5 3-Dimethy]-mdo]e-2-carbonyl)-Valinyl-3-amino-5-(l-phenyl-3- 
(trifluoromethyl)pyra2oI-5-yl)oxy-4-oxo-pentanoic acid 


/ j 


N-(l,3-DiinethyI-indole-2-carbony])*Valinyl-3-amino-5-(3-(N- 
phenyI)aminocarbonyl-2-naphthyI)oxy-4-oxo-pentanoic acid 


74 


N-0,3-Dimethyl-indo]e-2-ca^ 
pbeny])oxy-4-oxo-pentajioic acid 


75 


N-(l ,3^Dimethyl-indole-2-carbonyl)-Valiny]-3-amino-5- 
(dimethylphosphinyl)oxy-4-oxo-pentanoic acid 


76 


N-(valinyl)aspartic acid, a-methyl, [3-tert-butyl diester 


77 


N-[ 1 ,3-dimethyl-indole-2-carbonyl)valinyl]aspartic acid, p-tert -butyl ester 


78 


N-[(l,3-dimelhyI-indole-2-carbonyI)valinyl]-3-amino-5-broTno-4-oxO" 
pentanoic acid, ten-butyl ester 


79 


N-[0,3-dimethyl-indole-2-carbon^^ 
naphtyl-2-oxy]-4-oxo-pentanojc acid, tert-butyl ester 


80 


N-[(U3-dimethyl-indole-2-caibonyl)valm^ 
naphthyl-2-oxy]-4-oxo-pentanoic acid 


81 


N-[(l-methyl-3-isobuty]-indole-2-carbonyl)valinyl]-3-amino-5-brorno-4-oxo- 
N-pentanoic acid, tert-butyl ester 


82 


N-[(l-methyl-3-isobutyl-indole-2-carbo^^ 
tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 



^nnr.iH' <-wn rwv&oAOAA \ •» 
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83 


N-[(I -rnethy]-3-isobuH-indoJe-2-carbonyJ)vaIinvI]-3-amino.4-oxo-5-(2^ s 6- 
(tetrafluoropheny]oxy)-pemanoic acid 


84 


N-[(l-methy]-3-isobuty]-indoJe-2-carbonyl)valinyI]-3-amino-4-oxo-5-(4- 
f)uorophenyloxy)-pemanoic acid, lert-butyl ester 


85 


N-[(l-rhethy]-3-isobuiy]-indoJe-2-carbonyl)valiny]].3-arnirio-4-oxo-5-(4- 
f)uoropheny]oxy)-pentanoic acid 


86 


N-[(l-metbyl-3-isobuty]-jndoJe-2-carbony])va]inyl3-3-arnino-4-oxo-5-(2- 
fluoropheny]oxy)-pentanoic acid, ten-butyl ester 


87 


N-[(l-methy]-3-isobutyJ-irjdoJe-2-carbonyl)valinyI]-3-amino-4-oxo-5-(2- 
fluoropbeny]oxy)-pentanoic acid 


88 


N-f(]-methy]-3-isobuty]-indole-2-carbo n yI)]euci n yI]-3-anii n o-5-bromo-4-oxo. 
pentanoic acid, ten-buty] ester 


89 


N-[ 1 (1 -methy]-3-isobutyI-indole-2-carbonyJ)]eucinyI3-3-amino-5-(2 6- 
d]chIorobenzoyJ)oxy-4-oxo pentanoic acid, tert-buty] ester 


90 


N-[(l -methyl-3-isobuty].indole-2-carbonyl)leucinyl]-3-amino-5-(2 6- 
dichlorobenzoy])oxy-4-oxo pentanoic acid 




N-[(l-methy]-3-isobuty]-indole-2-carbony])leucinyl]-3-amino-4-oxo-5-(2 3 5 6- 
tetrafluorophenyloxy)-pemanoic acid, tert-buty] ester 


1 92 


N-[(l-methy]-3- 1 sobutyl-indole-2-carbonyl)}euciny]]-3-amino-4-oxo-5-(2 3 5 6- 
tetrafluorophenyloxy)-pentanoic acid * » » > 


93 


N-[(l-methy]-3-isobuty]-indo]e-2-carbonyI)leuciny]]-3-amino-5- 
(diphenylphosphoroxy)-4-oxo-pentanoic acid, tert-buty] ester 


94 


N-[(l-metby]-3-JSobuty]-indo]e-2-carbonyl)]eucinv]]-3-amino-5- 
(d)pheny]phosphoroxy)-4-oxo-pentanoic acid 


95 ~ 


•N-[(l-meAyl=3-isobutyI-indole^2.carbony])cyc]o 
bromo-4-oxo-pentanoic acid, tert-buty] ester 


1 96 


N-Kl-meA y l-3-isoburyl-indoIe-2-carbony])cyd 
i-C2,J,D,b-tetrafluoropheny]oxy)-pentanoic acid, tert-buty] ester 


l 97 


5-(2,i,5,0-tetraf]uoropbeny]oxy)-pentanoic acid 


98 ] 
< 


^-[(l-methyl-3-isobu^^ 

3ichJorobenzoyl)oxy-4-oxo-pentanoic acid, tert-buty] ester ' 



Fig. 14(g) 
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I 99 


N-[(l-methylo-isobmyl-indok -5- 
(2 ; 6-dichlorobenzoy])oxy^-oxo-pentanoic acid 


100 


N-[(l -niethyl-3-isobutyl-indo 

5-l-phenyl-3-(trifluoroniethyl)p>Ta2ol-5-yloxy]-pentanoic acid, tert-butyl ester 


101 


N-[(l-inethy^3-isobuTy]-indole-2-carbonyl)cyclohexylalaninyl]-3-ainino-4-oxo- 
5-[l -phenyl-3-(trifluoromethyl)pyrazol-5-yloxy]-pentanoic acid 


,3 02 


N-[(carbobeii2yloxycarbonyl)-va!inyI]aspartic acid, p-tert-butyl ester 


103 


N-[(carboben2yloxycarbonyI)valinyl]-3-amino-5-bromo-4-oxo-pentanoic acid, 
tert-butyl ester 


104 


N-[(carboben2y)oxycarbonyl)valiny]]-3-amino-4-oxo-5-(2,3,5,6- 
tetraf]uorophenyloxy)-pentanoic acid, tert-butyl ester 


105 


N-[(carboben2yloxycarbonyl)valinyl]-3-amino-4-hydroxy-5-(2 y 3,5,6- 
tetrafIuorophenyIoxy)-pentanoic acid, tert-butyl ester 


106 


N-(valinyl)-3-amino-4-hydroxy-5-(2,3,5,6-tetrafluorophenyloxy)-pentanoic 
acid, tert-butyl ester 


107 


N-[(l,3-dimethyl-indole-2-carbonyl)valinyl]-3-amino-4-hydroxy-5-(2,3,5,6- 
ietrafluorophei)yloxy)-pentanoic acid, tert-butyl ester 


108 


>3-[(l,3-diniethyl-indole-2-carbonyl)valiny]]-3-arnino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


109 


N-[(l,3-dimethyl-indole-2-carbonyI)valinyl]-3-amino-4-oxo-5-(2, 3,5,6- 
tetrafluorophenyloxy)-pentarjoic acid 


110 


N-[(l-niethyl-indo]e-2-carbonyl)valinyl]-3-arnino-4-hydroxy-5-(2,3,5,6- 
ietrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


111 


N-[(l -methyl-indole-2-earbony!^ 

tetrafluoropheiiyloxy)-perrtaj}dic-ac^ — "~ " ^' -'..i^: 


112 


>J-[(l-methyl-indole-2-carbonyl)valinyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid 


113 


N-[(5-fluoro-l-methyI-indole-2-camonyl)valinyl]-3-amino-4-hydroxy-5- 
(2,3,5,6-tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


114 


N-[(5-fluoro-methyl-indole-2-carbonyl)valinyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-penanoic acid, tert-butyl ester . 


115 


N-[(5-fluoro-l-methy]-indole-2-carbonyl)valinyI]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid 



Fig. 14(h) 
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115 


N-[(5-fJuoro-^melh^0-indole-2-carbo^y])valinyl3-3-amino-4-oxo-5-(2.3.5.6- 
teirafluorophenyloxy)-pemanoic acid 


116 


N-{[l-(ien-bmyl)oxycarbonylmetbyl-indole-2-carbonyl]valinyl}-3-amino-4- 
bydroxy : 5-(2 r 3 f 5,6-tetrafluoropheny]oxy)-pemanoic acid, tert-butvl esier 


117 


N- {[ 1 -(tert-buty])oxycarbonybnethyl-indole-2-carbonyl]valinyl } -3-amino-4- 
oxo-5-(2,3,5,6-tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


118 


N-{[l-(carboxymethyl)-indole.2-carbonyl]vaIinyI}-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluoropheny]oxy)-pentanoic acid 



Fig. 14(i) 
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wherein: 
n is 1 or 2; 

R> is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 
(substituied)phenyl, pbenylalkyl, (substituted) 
pbenylalkyl, beteroaryl, (beieroaryl)alkyl or (CHJ 
^CO-R*, where in id- 1-4, and R* is as defmcd below; 

R 2 is a hydrogen atom, cbloro, alkyl, cycloalkyl, 
cycloalkyI)alkyl, phenyl, (substiiuicd)pbcnyl, 
pbenylalkyl, (substiiuied)pbcnylalkyl, beteroaryl, 
(heteroaryi)alkyl or (CHJ^CCUR 3 , wbcrein p-CM, and 
R 5 is as defined below; 

R s is a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkyl, pbenylalkyl, or (subsmuted)pbcny) alkyl; 

R* is a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkyl, pbeoylaDcyl, or <substiruted)pbcnylalkyl; 

R 5 is a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkyl, pbenylalkyl, or (substituied)pbeoylalkyl; 

A is a natural or unnatural amino acid; 

8 is a hydrogen atom, a deuterium atom, alkyl, 
cycloalkyl, (cycloalkyl)alkyl, phenyl, (substituted) 
phenyl, pbenylalkyl, (substitutcd)pbenylalkyl, 
heieroaryi, (beteroaryl) alkyl, baloxneibyl, CH-ZR*, 
CH 2 OCO(aryI), or GH 2 OCO(bcteroaryl), or CH-OPO 
(R 7 )R S , where Z is an* oxygen, OC(=0) or a sulfuT 



R* is phenyl, substituted phenyl, pbenylalkyl, (substituted 

phenyl)alkyl, heieroaryi or (heieroaryl)alkyl; 
R 7 and R* are independently seJecied from a group 
consistent of alkyl, cycloalkyl, phenyl, substituted 
phenyl, pbenylalkyl, (substituted pbeDyJ)alky) and 
(cydoalkyl)alkyl; and 
X and Y are independently seleaed from the group 
consisting of a hydrogen atom, halo, tribalometbyl, 
amino, protected amino, an amino salt, mono- 
substituted amino, di-substiruted amino, carboxy, pro- 

— .tecied-carboxy,-a carboxylate sail, hydroxy, prelected 
hydroxy, a salt of a hydroxy group, lower alkoxy, lower 
aUcylthio, alkyl, substituted alkyl, cycloalkyl, substi- 
tuted cycloalkyl, (cycloalkyl)alkyl, substituted 
(cycIoaIkyI)alkyl f phenyl, substituted phenyl, 
pbenylalkyl, and (substituted phcnyl)alkyl; 

or a pharmaceutical^ acceptable salt or stereoisomer 

thereof. 



atom; 
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r'sc-sh 




1. A compound of the following formula: 




wherein: 
c is 1 or 2; 
m is 1 or 2; 
A is R = CO— , i 
or a group of ibe formula; 



or R 4 S0-- 



40 



R 5 CONK 



R J is a hydrogen atom, alkyl or pbenylalkyl; 

R : is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 
pbenylalkyl, substituted phenyl, (mono- or 
di-substituted pbenyj)aikyl, five- or six-membered 
beieroaryl, or (five- or six-roembcred beteroaryI)alkyl; 

R 3 is alkyl, cycloalkyl, (cydoalkyl)alkyl f pbenylalkyl, or 
(mono- or di-substiruied pbcnyl)alkyl; 

R* is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 
pbenylalkyl, substituted phenyl, (mono- or 
di-subsiituted pbenyl)alkyi, five- or six-membered 
beieroaryl, or (five- or six-membered beieroaryl)alkyl; 

R 5 is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, pbeny- 
lalkyl. substituted pbeoyi, (mono- or di-substituicd 
pbenyl)alkyl, five- or six-member ed beieroaryl, or 
(five- or six-membered beicroaryl)alkyl; 

R e is alkyl, cycloalkyl, (cycloalkyl)* Iky 1, pbenylalkyl, or 
(mono- or di-substiruied pbenylalkyl; 

R 7 is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 
pbenylalkyl, substituted phenyl, (mono- or 
di -substituted phenyl)alkyl, five- or six-membered 
beieroaryl, or (five- or six-rocmbcred heieroaryl)alkyl; 
and 

R 6 is an amino acid side chain of a naturally occurring 
o-amino acid or a non-protein o-atnino acid; and 

B is a hydrogen atom, a deuterium atom, alkyl, 
cycloallcyl, (cycloalkyl)alkyl, phenyl, pbenylalkyl, sub- 
stituted phenyl, (mono- or di-subsiitmcd pbcoy'l)alkyl, 
five- or six-membered beieroaryl, (five- or six* 
mc m be red beicroaryl)alkyl, or halomelhyl; 

a group of the formula: 



a group of the formula: 

45 — -CH- — C — CO— (five- os *i*-membered btterouryi); or 

a group of the formula: 
— CH : _0 — PO— [R ,0 )R"; 

50 o 

R* is phenyl, substituted phenyl, pbenylalkyl, (mono- or 
di -substituted pbcnyl)alkyl five- or six-membered 
beieroaryl, or (five- or si*-membcred.beieroaryl)alkyl; 
and X is an oxygen or a sulfur atom; and 
55 R >0 and R" arc independently alkyl, cycloalkyl, phenyl, 
substituted phenyl, pbenylalkyl or (mono- or 
di -substituted phenyl)alkyl; 

or a pharmaceutically-acceptable sail thereof. 



65 
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1. A compound of the following formula: 




wherein; 
n is 1 or 2; 
m is 1 or 2; 

A is R-CO— , R 3 — O — CO—, or R'SO^, 
or a group of ibe formula: 

B»COhW N J- 1 F*OCONH^^H j 



R J is a bydrogeo atom, aDcyl or pbenylalkyl, 

R= is alkyl, cycloalkyl, (cycloalky l)alkyl, phenyl, 
pbeoylalkyl, subsiiiuied phenyl, (mono, or 
di-substituied pbeDyI)alkyl, five- or six-membered 
heieroaryl, or (five- or six-membered bcteroaryI)alkyl; 

R 3 is alkyl, cycloalkyl (cycloalky l)alkyl, pbenylalkyl, or 
(mono- or di-subsiiruicd pbenyl)alkyl; 

R* is alkyl, cycloalkyl, (cycloalkyl) a lkyl, phenyl, 
pbeoylalkyl, substituted phenyl, (mono- or 
di-substituied pbcnyl)alkyl, five- or six-membered 
heieroaryl, or (fiye-. or six-mcmbcre-d beteroaryl)aIkyl; 

is alkyl, cycloalkyl, (cycloalkyl)a lkyl, phenyl, 
pbenylalkyl, substituted phenyl, (mono- or 
di-substituied phenyl)alkyl, five- or six-membered 
heieroaryl, or (five- or six-membered heteroaryl)alkyl; 

R 6 is alkyl, cycloalkyl. (cycloalkyl)alkyl, pbeoylalkyl or 
(mono- or di-subsiiruted pbcnyl)alkyl; 

R 7 is alkyl, cycloalkyl, (cycloalky 3) alkyl, phenyl, 
pbeoylalkyl, substituted phenyl, (mono- or 



dj-substii uteri pnenyftalky], five- or six-mcmberce 
heieroaryl, or (five- or six-membered beieroarvj^lkvi 
and ...» 

R s is an amino acid side chain of z nzturally occumne 
a -amino acid or a oon -protein o« amino acid; and 

B is a hydrogen atom, a deuterium atom, alkvl, 
cycloalkyl, (cycloalky I)alkyl, phenyl, pbenylalkyl, sub-' 
stim ted phenyl, (mono- or di-substituted pbenyI)aQcyl, 
five- or sii-mcmbered heieroaryl, (five- or six* 
membered bete roaryl)a lkyl, or hi io methyl; 

a group of the formula: 

a group of the formula: 

— CH; — O— CO— (ftvf Of lu-mcmbcrcd beirioaryf): or 

a group of the formula: 

R 9 is phenyl, substituted phenyl, pbenylalkyl, (mono- or 
di-subsiituied pbenylalkyl. five- or six -mem be red 
heieroaryl, or (five- or six-membered bet eroaryI)a lkyl; 
and X is an oxygen or a sulfur atom; and ' 

R J0 and R" are independently alkyl, cycloalkyl phenyl, 
substituted phenyl, pbenylalkyl, or (mono- or 
di-substi ruied pbcnyl)alkyl; 

or a pbaxmaccutically-acccpublc salt thereof. 
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1 . 


(2S-cis)-[5-Ben2yloxycarbonylaniino-l t 2,4.5.6,7-hexahydro-4- 
oxoazepino[j > 2 ? l-niJindoIe-2-carbony])aminoj-4-oxobma acid ten-butyl 
ester semicarbazone 


2 


(2-cis>[5-Benzyloxycarbonylamino-l ? 2AMJ^ 
niJmdoJe-2-carbonyI>aniinoj-4-oxo-butanoic acid semicarbazone 


3 . 


(2S-cis>5«fBenzyloxycarbonylaininol A4 F 5 f 6 f 7-hexahydro-4- 
oxoazepino[3 y 2,] -hi)iiido]e-2-carbonyl)amino]-4-oxo-butanoic acid 


4 


(2S-cisM5-Araino-l f 2,3,4 y 5,6,7-h^^ 

carbonyl)-amino]-4-oxo-butanoic acid tert-butyl ester semicarbazone 


5 


(2S-cis)-[5-(N-Acety]-(S>aspartyl-p-ten-butyI ester)-amino-l f 2,3 ? 4 ? 5,6,7- 

hexabydro-4-oxoa2epino[3,2,l-hi]indo]e-2-carbonyI>amino]-4-oxo-butanoic 
acid tert-butyl ester semicarbazone 


6 


(2S-cis)-[5-(N-Acetyl-(S>aspa^ 

oxoazepino[3,2J-hi]indole-2-carbonyI>amino]-4-oxo-butanoic acid . 
semicarbazone 


7 


(2S-cisH5-(N-Acety]-(S>aspanyl)amino- 1,2,3,4 ,5,6 9 7-hexahydro-4- 
oxoazepino[3,2J-hi]indole-2-carbonyI)-ainino]-4-oxo-butanoic acid 


8 


(2S-cis>[5-Succinylamino- 1,2,3 ,4,5,6 ,7-hexahydro-4-oxoazepino[3,2,l- 
hj]indole-2-carbonyl)-amino]-4-oxo-butanoic acid tert-butyl ester 
Semicarbazone 


9 . 


(2S-cis)-[5-Succiny]amino-L23 s 4,5 5 6,7-hexahydro-4-oxoazepino[3,2,l. 
hi]indole-2-carbony])-amino]-4-oxo-butanoic acid semicarbazone 


10 


(2S-cis>[5-Succiny]aminD-l,2,3,4,5 s 6,7-hexahydro-4-oxoazepino[3 
hi]indo]e-2-carbonyJ)-amino]-4-oxo-butanoic acid 


11 


(2S-cis>[5-CN-Benzy]oxycarbony]-(S)-aspartyl)-e-tert-butyl ester)amino- 
1 ,2,3,4,5,6,7-hexahydro-4-oxoazepino[3,2,l -hi]indole-2-carbonyl)-amino]-4- 
oxo-butanoic acid tert-butyl ester semicarbazone 


12 


(2S-cisH5-(N-Benzy]oxycart^^ 

4-oxoazepino[3,2,l -hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 
semicarbazone 


13 


(2S-cisM5-(N-Benzy]oxycarbo^ 

4-oxoazepino[3,2J-hi]indole-2-carbonyl)-amiiio3-4-oxo-butanoic acid 
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]4 


(2S-cis)-[5-Dihvdrocinnamy]ainino- 1.2.3.4 . 5.6,7-hexahydro-4- 
oxoazepino[3.2.1-hi]indole-2-carbonyl)-amino]-4-oxo-buianoic acid ten-butyl 
ester semicarbazone 


15 


(2S-cis)-[5-Dihydrocirmamylamino-l,2,3 > 4,5 > 6,7-hexahydro-4- 
oxoazepino[3,2, 1 -h Jindo]e-2-carbony])-arnino]-4-oxo-butanoic acid 
semicarbazone 


16 


(2S-cis)-[5-Dihydrocinnamylamino-l, 2 ? 3,4,5,6,7-hexahydro-4- 
oxoazepino[3,2,l «hi]indo]e-2-carbony])-amino]-4-oxo-butanoic acid tert-butyl 
ester 


17 


(2S-cis)-[5-Acetylamino-l ,2,3,4,5,6,7-hexahydro-4-oxoazepino[3,2,l -hi]indole- 
2-carbonyl)-amino]-4-oxo-butanoic acid ten-butyl ester semicarbazone 


18 


(2S-cis)-[5-Acetylamino-l, 2,3,4,5,6 ,7-hexahydro-4-oxoazepino[3,2,l-hi]indole- 
2-carbonyl)-amino]-4-oxo-butanoic acid semicarbazone 


19 


(2S-cis)-[5-Acetylamino-l,2,3,4,5,6,7-he^ 
0 - carbon v! V am ino 1-4 -ox o-butanciic acid 


20 


(2S-cis)-[5-(l-Naphthoy])axnino-l,2,3A^ 

hniTidole-2-carbonvlVaminol-4-oxo-biitanoic acid tert-burvl ester semicarbazone 


21 


(2S-cis>[5-(]-Naphthoy])amino-l,2,3,4,5,6,7-hexahydro-4-oxoazepinoI3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid semicarbazone 


22 


(2S-cis)-[5-(l-Napbtboyl)amino-1.2,3,4,5,6,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 


23 


(2S-cis)-[5-Benzoylamino-l,2,3,4,5,6,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid tert-butyl ester semicarbazone' 


24 


(2S-cisH5-Benzoylamino-l,2,3,4,5,6,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyI)-amino]-4-oxo-butanoic acid semicarbazone " B *~ 


25 


(2S-cisH5-Benzoylamino-l,2,3,4,5,6,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 


26 


(3R,S-cis)-6-Benzyloxycarbonylamino-5-oxo-2,3,4,5,6,7,8-hexahydro-lH- 
azepino[3,2,l-hi]qtiinoline-3-carbonyl)-amino]-4-oxo-butanoic acid tert-butyl 
ester semicarbazone 


27 


(3R,S-cis)-6-Benzyloxycarbonylamino-5-oxo-2,3,4,5,6,7,8-hexahydro-lH- 
azepino[3,2,l-hi]quinoline-3-carbonyI)-amino]-4-oxo-butanoic acid 
semicarbazone 
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1 

28 


(3R ? S-cis)-6-Benzyloxycarbonylamino-5^ 

azepino[3.2J-hi]quiro]ine-3-carbony])-arnino]-4-oxo-buianoic acid 


29 


3 {(2S-cis)-[5-Benzy]oxycarbo^ 
oxoazepino[3.2 ? ]-hi]indoIe-2-carbo^ 
acid tert-butyl ester 


30 


3 {(2S-cis)-[5-Benzy]oxycarbonylamino-] ,2 ? 3,4,5,6,7,-hexahydro-4- 

oxoa2epino[3,2 > l-hi]indo]e-2'Carbony])-amino]}-5-fluoro-4-oxo-pentanoic acid 
tert-butyl ester 


31 


3{(2S-cis)-[5-Ben2yloxycarbonylaminol r 2,3 > 4,5,6,7 r hexahydro-4- 
oxoa2epino[3,2J-hi3indo)e-2-carbonyl)-amino]}-5-fluoro«4-oxD-pentaiioic acid 




3 {(2S-cisVf5-B enzvl ox vcarbonvl amino- 1 2 3 4 5 6 7 -hexahvdro-4- 

oxoa2epino[3.2 ? l-hi]indo]e-2-carbonyI)-arnino]}-5-bromo-4-oxo-pentanoic acid, 
tert-buty] ester 


34 


3 {(2S-cisM5-Benzy]oxycarbony]amino-l ,2,3,4,5,6,7,-hexahydro-4- 

oxoa2epino[3 ? 2J»hi]indole-2-carbonyl)-amino]}-5-(diphenylphosphiny])oxy--4- 
oxo-pentanoic acid, tert-buty] ester 


35 


3 {(2S-cis)-[5-Benzy]oxycarbonyte 
oxoazepino[3,2,l-hi]iridole-2-carb^ 
oxo-pentanoic acid 
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Formula J: 



compounds of ibt 



FORMULA 3 




• wherein: 
d is 3 or 2; 
zn is J or 2; 

A is R a CO— . R 3 — O — CO—, or R*S0 3 — ; 
a group of the formula: 



R^SO^ 1* 



c group of the for muU 



wherein R p is phenyl, phenylalkyl, substituted phenyl 
(substituted pbcnyl)alkyl, heteroaryl, or (heteroaryl) 
alkyl; and X is an oxygen or a sulfur atom; 

a group of ibe formula: 

— CH r — O— CO — (»ryiy. 



a group of the formula: 
a group of the formula: 



wherein R J0 and R i3 arc independently selected from a 
group consisting of alkyl, cycloalkvl, phenyl, subsii- 
rutcd phenyl, pbcnylaUcyl, an d (substituted pbcnyO 
alkyl; 

or a phzrmaceuiically-acccptablc salt thereof. 



further wherein: 

R J is a hydrogen atom, alkyl or pbenylalkyl; 

R 1 is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 

pbenylalkyl, substituted phenyl, (substituted phenyl) 

alkyl, heteroaryl. or (beicroaryl)alkyl; 
R 3 is alkyl, cycloalkyl, (cycloalkyJ)aikyl, phenylalkyl, or 

(substituted pbcnyl)alkyl; 
R* is alkyl, cycloalkyl, (cycjoalkyj)alkyl. phenyl, 

phenylalkyl, substiruted phenyl, (substituted phenyl) 
—alkyl* hetcroaryl, or (beteroaryl)alkyl; - — 

R s is alkyl. cycloalkyl, (cycloalkyl) alkyl. phenyl, 

phenylalkyl, substituted phenyl, (substituted phenyl) 

alkyl' beteroiryl, or (heteroaryl)alkyl; 
R* is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenylalkyl, or 

(substituted pbeny])alkyl; 
R 7 is alkyl, cycloalkyl, (cycloalkyl>lkyl. phenyl. 

phenylalkyl, substiruted phenyl, (substituted phenyl) 

alkyl, heteroaryl, or (bcteroaryl)alkyl; 
R* is an amino acid side chain chosen from the group 

consisting of natural and unnatural amino acids; 
B is a hydrogen atom, a deuterium atom, alkyl, 

cycloalkyl, (cycloalkyl)alkyl, phenyl, pbeoylaUcyl, 

(subsiiiuied)phenyt, (substiiuied)phenylalkyl, 

heteroaryl, (beteroaryl)alkyl, or halomctbyl; 
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-continued 



1. A compound of the following formula: 



irS-«-!rV 



45 



Fonnul* I 



50 



55 



wherein: 

A is 3 natural or unnatural amino acid of Formula II a— i: 



T»3 B 4 o 



or* 



lib 



lie 



60 



65 




B is a hydrogen aiom, a deuterium atom, C a _ 30 straight 
chaio or branched aikyl, cycloalkyl, phenyl, substituted 
phenyl, napbtbyl, substituted ' napbtbyl. 
2-benzoxazolyl, substituted 2-oxazolvl, (CH ) 
cycfoalkyl, (CHJ^phenyl, (CHJJsubstituted phenyl), 
(CH 2 )„(1 or 2-naphtbyl), (CH 2 ) fbctcroaryl), 
balometbyl, C0 2 R 12 , CONR 33 R r, \ CH 2 ZR*\ 
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CH-OCO(arvl), CH r OCO(bcteroaryl), or CH-OPO 
(R 35 )R 3 \ where Z is an oxygen or a sulfur aiom ; or B 
is a eroup of the Formula Hla-c: 




15 



20 



40 



R' is alkyl cvcloalkyl. (cycloalkyQalkyl phenyl, substi- 
tuted phenyl, pbenylalkyl, substituted pbenylalkyl 
naobibvl, subsurutcd napbibyl (1 or 2 napbibyl)atkyl, 
heWarvl, (bctcroaryl)alkyl, R J '(R>*)N, R>*0, 
-5-pbenoxypbeoyl or 2- or 3- beuzyipbenyl and 

R 2 !s bvdrogen, lower aUcyl, cycloalkyl (cycloalkyl)alkyl 
pbcnvlalkvl. or substituted pbenylalkyl; and wherein: 

nil an ' d r>* are independently hydrogen, alkyl, 
cvcloalkyl (evelo* lkyl)alkyl, phenyl, substituted 
pbenvl pbenylalkyl subsiiiured pbenylalkyl napbibyl, 25 
substituted napbibyl, (3 or 2 napbibyQalkyl beieroaryl 
or (beteroaryl)alkyl, with tbe proviso that R a ' and R 1 * 
cannot both be hydrogen; 

R 4f is alkyl. cvcloalkyl, (cycloalkyl)alkyl, phenyl, substi- 
tuted pbenvl, pbenylalkyl, substituted pbenylalkyl, 30 
napbtbvl, substituted napbibyl, (1 or 2 napnibyl)alkyl 
beteroaryl, dr (bcteroaryl)alkyl; 

R j r )ower alkyl cvcloalkyl, phenvl, substituted 
pbeovif (CH.)„NH*> (CH 5 ),,NHCOR* (CH a ),,N 
( c1nH)NH 2 , (CH-XCO s R\ (CH^OR" (CH^ 35 
SR ia .(CH a ) - cvcloalkyMCH 2 ).Pbcnyl, <CH a )„ 
(substituted phenyl). (CHi)nO 01 2-napbtbyJ) or (CHJ* 
(beteroaryl), wherein beieroaryl includes pyxidyl, 
tbienyl. furyl, tbiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, pyrazinyl, pyrimidyl triazinyl tetrazolyl. 
and indolyl • 

R 3 * is bvdrogen or roctbyL or R* and R~ taken together 
are — ^CHJy — where d is an interger from 2 to 6; 

R* is phenyl, substituted phenyl, (CHO-pbenyl, (CHJ m 
(substituted phenyl), cycloalkyl or benzofused 
cvcloalkyl; 

R 5 is bvdrogen, lower alkyl, cvcloalkyl, phenyl, subsii^ 
ruied phenyl, ( CH J„cycloalkyl (CHJ.jAeoyl (CH^ 
(substituted phenyl), or (CH^U or 2-napbtbyl); 

R* is hydrogen, fluorine, oxo, lower alkyl, cycloalkyl, 
phenyl, substituted phenyl, napbtbyl, (CH.)* 
cvcloalkyl (CH J^benyUOT^) U^bsiirmcc [phenyl), 
(CH 2 )„(1 or 2-naphlbyI), OR , SR" or NHCOR*; 

R' is bvdrogen, oxo, lower alkyl, cycloalkyl, phenyl, 
substituted phenyl napbibyl, <CH-)„cycloalkyl, {CH^ 
phenyl, (CHJ^subsuruicd phenyl), or (CH^O or 55 
2-naphthyl); 

R* is lower alkyl cycloalkyl, (CH^cycloalkyl, (CHJ m 
pbenvl. (CHJJsubstituted phenyl). (CH.) n (l or 
2-naphlbyl), or COR 9 ; 

R B is bvdrogen, lower alkyl, cycloalkyl phenyl, substi- 60 
mted' pbenvl, napbtbyl (CH ^cycloalkyl, (CHJ,, 
phenyl. (CH ^(substituted phenyl), (CH.)„(1 m 
2-napbtbyl). OR 2: . or NR 53 R**; 

R a0 is bvdrogen, lower alkyl cycloalkyl phenyl, substi- 
tuted "phenyl, naphthyl, (CH 2 )« cycloalkyl, (CHJ„ 65 
phenyl (CH a ) w (substituted phenyl), or (CHJ W (1 or 
2-napbibyl); 



R l: is iower alkyl cycloalkyl, phenyl, substituted phenyl, 
naphthyl, (CHjlcycioalkyl, (CH-^phcnyl, (CH : )„ 
(subsututed phenyl), or (CH 5 )„0 or 2-oapbtbyl); 

R 12 is lower alkyl cycloalkyl (CH^cycloalkyl {CHJ m 
phenyl, (CHjjsubsututed phenyl), or (CH-)^! or 
2-napbtbyl); 

R« is hydrogen, lower alkyl, cycloalkyl pbcnyl, substi- 
tuted pbcnyl napbibyl subsurutcd naphihyl (CHJ. 
cvcloajk-vl^CH^^phcnyl, (CH-)„(substituted phenyl), 
or (CHj)j(l or 2-napfatbyl); 

R J « is bvdrogen or lower alkyl 

or R 13 and R J * taken together form a five to seven 
membered caxbo cyclic or bcterocycbc ring, such as 
njorpholine, or N-substiruted piperazinc; 

R J3 is pbcnyl substituted phenyl, napbibyl, substituted 
naphthyl beteroaryl, (CH^benyl, (CH^subsututed 
pbcnyl), (CH 2 ) W (1 or 2-naphihyl), or (CH 2 )„ 
(beteroaryl); 

R" and R x * arc independently lower alkyl cycloalkyl, 
phenyl, substituted pbcnyl napbibyl pbenylalkyl, sub^" 
stitutcd pbenylalkyl or (cycloalkyl)aikyl 

R 16 and R ,p are independently hydrogen, alkyl phenyl 
substituted phenyl (CH^benyl. (CH-)„(substituicd 
phenyl), or R ia and R ,p taken together arc 
— (CH^CH^— ; 

R 20 is hydrogen, aBcyl, phenyl, substituted phenyl, (CH-)* 
phenyl (CHJ^substiiuied phenyl); 

R 23 , R 22 and R 23 are independently hydrogen, or alkyl; 

X is CH a , (CH^, (CH^. or S; 

Y s is O or NR 23 ; 

Y 2 is CH„ O, or NR 23 ; 

a is 0 or 1 and b is 1 or 2, provided that when a is 1 then 
b is 1; 

c is 1 or 2, provided that when c is 1 then a is 0 and b is 

l; 

m is 1 or 2; and 
n is 1, 2, 3 or 4; 

or a pbannaccuucally acceptable salt, thereof.- 

2. Tbe compound of claim 1 wherein A is 



so 



3. The compound of claim 2 wherein 

R 1 is lower aBcyl, cvcloalkyl, phenyl substituted phenyl, 
<CH ; )„KH 2 , (CH^OR 30 . (CH^SR". (CHJ, 
cycloalkyl, (CHJjJbenyl (CH a )„(subsiiiuicd phenyl), 
or (CHj„(l or 2-napbthyl); and 

R** is hydrogen. 
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4. Tut compound of claim J wherein A is 



30. Tbe compound of claim 1 wherein A is 



Ilk 



R* O 



nt 



5. Tbe compound of claim 4 wherein R* is phenyl, 
substituted phenyl, (CH a ) m pbeDyl,(CH a ) m (substituted 
phenyl). cycloallcyl, or 2«indanyL 

6. Tbe compound of claim 1 wherein A is 



10 



15 




lid 




11. Tbe compound of claim 10 wherein a is 0. 

12. Tbe compound of claim 1 wherein B is bvdrogen, 
2-benzoxa2olyl, substituted 2-oxazolyl, CH.ZR 15 
CH.OCO(aryl), or CH = OPO(R a<> )R'\ and wherein Z is an 
oxygen or a sulfur atom. 

13. Tbe compound of claim 2 wherein B is 



7. Tnc compound of claim 6 wherein R 6 is hydrogen, 
fiuorinc, cycioalkyl, phenyl, subsiiruicd phenyl, napnthyl, 
(CH 2 )„cycloalkyl, (CH.) ..phenyl, <CH a )„(substituied 
phenyl). (CH-)„(3 or 2-uapblbyl), OR 10 , or SR". 

8. The compound of claim 1 wherein A is 



lie 





9. The compound of claim 8 wherein 

R L V hydrogen, oxo. ..cycloalkyl, phenyl, substituted 
phenyl, or oapbtbyl; and 

X-CH,. {CHJ, (CHJ,, or S. 



30 



14. Tbe compound of claim 13 wherein R Ji and R ,p ire 
35 independently hydrogen, alkyl, or phenyl, or wherein R 4 * 

and R taken together are — <CH=CH)- . 

15. Tbe compound of claim 1 wherein R 4 is phenyl 
substituted phenyl, pbenylalkyl, substituted pbenvlalkyl,' 
napbihyl, substituted naphtbyl, (1 or 2 naphihyi)alkyl 

40 betcroaryl, or (beicroaryl)alkyl. 

16. Tbe compound <of claim 3 wherein R 3 is mctbyl, 
isopropyi, isobutyi, cyciofacxyimeibvl, l-butyi, cvclohcxyi 
or phenyl. * 

17. The compound of claim 16 wherein B is CH^O(2^, 
45 5,6-tetrafiuoropbenyI). 

18. Tbe compound of claim 1 wherein R 4 is 1 -naphtbyl 
and A is valine. 

19. The compound of claim 3 wherein R 4 is 1-naphthyl 



50 



and B is CH 2 0(2,3.5,6-teu-afiuoropbcoyl). 

20. A composition comprising a compound of claim 1 in 
combination with a pharmaceutical!}- acceptable carrier. 
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.COjH 



MSfEa. 



Ex- B 



Formula 



MW 



5 CH-Ofi^dJF— Pb) 

6 03,0(2,4.6-1^— Ph) 

7 CH r O v '2^3.6-teu.F— Ph) 

8 CH^)(6-Me-2-pyroD-*.yi) 

9 CH,Of2-Pb-5,6- 

be nzDpvr*D-^-OD-3-yI) 

10 CH?OPO(Me)Ph 

13 CH,OPOPb : 

j2 CH.O(2-CF 3 -pyrixnidia-4-yI) 

13 CHlO(5-COjMe. 

boiaxo)->-yJ) 
] 4 CH,OPO(M«K3 -oapbibyl) 



C„H«F,N 3 0, 
CjjHyN.Ot) 



555 
57332 
593 33 
55333 
663.68 



C^HmNjO.P 58336 

C^H>,N,0,P 643.63 

C^H^F^O, 58933 

C^H^O,, 56834 



CsjHxN^O.P 633.62 6*4<M ♦ 



S78(M 
596CM 
634(M 
S74(M 
686(M 

5£2(M 
604<M 
666(M 
632/M 
593(M 



N«) 55<(M - H) 

► Na) 572(M - H) 

► Na) «90(M - H) 

► Na) 550CM - H) 

► Na) 6«(M - H) 

► H) 580(M - H) 

► Ni) 694(M * TFA) 

► Na) 642(M - H) 

► Na) 588(M - H) 

► Na) 567(M - H) 

Na) 630(M - H) 
744(M * TFA) 




Ex. £ Formula MW po*. ncg. 



36 CH ? OCO(2,6Hiia— Ph) C, 0 H =s >a 3 N 3 0, 630.48 652/654<M 4 N») 628/630 (M - H) 

J 7 CHjOCI^^uiF—Pb) C»H 31 F,N,0» 58735 630CM « Na) 586(M - H) 

3 8 CH 7 Of2,33.6-i«»F— Pb) CsJJ^F.NjO, - 60534 628{M ■» Na) 604(M - H) 

j9 CH-OPO(Mc)Pb 0 >o H >- N a O.P 59539 S96(M -> H) 594(M - H) 

638fM*Na) 708(M-TFA) 



Fig. 16(d) 
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O p f 



Ex 




6 


Fonnufe 


MW 






131 CO 1 




20 


(2-Pfa)Ph 


CH,OP-F— -Ph) 


C^H^FKiO, 


535.53 


5S8(M * H*) 








23 


<2«Pb)Pi 


CH r OCOC2,6- 




6J4,«« 


6S2/654(W * 




5 <U(*J - H) 
612/614<M - 


H) 


" 22 


(2-Pb)Pb 


di-O— Pb) 
v CH : OPOPbj 


C>,H 3r N 5 0,P 


643.61 


664(M * Nl) 




6*0fM- H) 




23 


(2-i-Bu)Pb 


CH.OP-Wb) 




J35.54 


680(M * K) 
5l6(M * H> 
538(M * K»j 




534(M - K) 




24 


(2ni-Bu)Ph 


CH r OPOPb, 




621.63 


55<(M * K) 
6+fi(M * K«) 




620fM - H) 




25 


3 -napbJbyJ-CH- 


tetrt-F— Pb) 


C, 7 H„F,N,0, 




666fM * K) 
600(M * N») 




576CM - H) 




26 


3-naphtbyJ-CH 3 


CH r OCO(2,6- 

d^a— Pb) 




60Z42 


6J6fM - K; 
624/626fM - 
60/642(W * 


N.) 

K) 


600/602{KS - 


H} 


27 




CHjOPOPb; 




629.60 


«2(M «* N«) 
668(M * K) 




714/73 6(M * 
628(M - H) 


TFA) 



Fig. 16(e) 
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MSfEgl 



Ex. 


Fonnuii 


MW 


DOS. 


Kg, 


29 


PhCH- 




555.48 


556fM * H) 


554(M - H) 










578(M + N«) 




30 


C„H„F„N,0, 


56931 


5?2<M * Nt) 


568(M - H) 


33 






63138 


654(M ♦ Na) 


£30(M - H) 


J* 


Pb 


C^H^F^O, 


541.46 


564(M 4 Na) 


540<M - H) . 


33 


(2-Pb)Pb 


C„,H„F.N,0, 


. 617.55 


640(M * Na) 


636(M-H) . 












730CM * TFA) 


X 


(2-PbCH-)Pb 


C 51 H„F.N,O t 


63338 


654(M * N») 


630(M - K) 


35 


&-PbO)Ph 




633J5 


634{M 4 H) 


632(M - H) 










656(M * Na) 




36 


i-Ol-ctpbtbyl 


CaH^ClF.N,©, 


625.96 


648/650CM «♦ K») 


624/626(M - H) 


37 


2-*Btbry) * 


r* u c m n 


64137 


642fM ♦ H) 


p4D(M - H; 


38 


2-bcfczimidAXolyl 


r* u c n n 


56l.4£ 


3fc2(M 4 Hj 
















39 


J •sds me ou d vJ 




59938 


600(M * H) 


59BCM - H) 


40 


C2-F)Pb 




559.45 


582<M ♦ Na) 


558(M - H) 












672(W * TFA) 


41 


(4-F)Pb 


C a ,H = F s N,0, 


559.45 


582(M ^ N») 


558<M - H) 




<2-CF,)Pk 








672fM ■»" TFA) 


4: 


C*,H~F,N,O y 


609.45 


632fM ♦ Na) 


608(M - H) 












722(M * TFA) 


43 


(3>i-Bu)Ph 


C^F^O, 


59736 


620fM * Na) 


596(M - H) 












710(M ^ TFA) 


AC 


(4-i>-hcptyI)Ph 


^ajMj^F^NjOV 


639.64 


662(M * Na) 


63B(M - H) 


45 


<2-CH,0)Ph 


C^H^F^P, 


573.48 


*94{W ♦ H*) 


570(M - H) 


46 


(2-PbO)Pb 


C^F.NjQ,- 


63335 


656(M 4 Na) 


622(M - H) 












746(M * TFA) 


47 


2-DMpbthy] 


C^K^F^Or 


59131 


614(M ♦ N») 


590(M - H) 


48 


5,6,7,8-utrtbytlro- 




59535 


618(M * Si) 


594(M - H) 




3-njpbibyJ 








49 


:-»uibryl 


C^H^F^O, 


64137 


664(M * Na) 


640CM - H) 


50 


2-pyiidinyl 


C^F^D, 


542.44 


543(M ♦ H) 


5<i(M - m 


53 


A-pyiidicyl 


C^H^F^O, 


542.44 


543(M 4 H) 


543{M - H) 


52 


2,3 3 .6-*t ir» ftuoro- 


C s H n F,N<0, 


634.40 


635(M ^ H) 


633(M - H) 




A-pyridicyJ 






S3 


2*pyrazioy] 


C = H 3l F.N 5 0 T 


543.43 


544<M * H) 


542(M - H) 


5« 


1,2^3 ,4H«rahydio« 




59535 


596<M ^ H) 


594{M - H) 




1-sspbiby) 






63STW 4 No) 


708(M .4 TFA) 










634<M * K) 




55 


(2-Cl)Pb 


C a .H = ClF # N,0 T 


57 5 .90 


598/600<M * Na) 


574f576(M - H) 


56 


P-Bi)Pb 


C^HaBiF.NsO, 


62035 


644/642(M* Na) 


620/6: S(M - H) 












734/732(M ♦ TFA) 


57 


(2-I)Ph 


C^HaF.INjO, 


66735 


690(M ■» Ma) . 


666(M - H) 










706CM 4 JO 


780(M * TFA) 


56 


<2.&«Ii*F)Pb 


C„H i; F.K,0 T 


577.44 


600(M * Na) 


576(M - H) 












690(M * TFA) 


59 


p3-dM-Bu)Pb 


C^H^F/^O, 


653.6*7 


654<M ♦ H) 


652'M - H) 










676fM ♦ Na) 


6B8(M * CI) 










692(M ♦ K) 


766{M * TFA) 



Fig. 16(f) 
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R J — K 






. R 1 


Formuio 




60 


S-iadaoy} 




583.52 


61 


MeO)PbCH 2 




645-56 


62 


inetbyl 




475 


63 


D-bepiyt 




563.55 


64 

65 


i-octyl 
cycio-htxyl 




. 577.57 
547.50 


66 




C^HjjF^NjOv 


60732 


67 


(2-F^-OPb 


C^F^O, 


685 .34 


68 


(2,3,4,5. 
tcix»-F)Pb 




613.43 


69 


(2^4,6- 
irtr»-F)Pb 




633.42 



70 (2.3,5,6. 

*tia-Cl)Pb 
7J f2^ 8 4^.6-pcntt- 

DPb 

72 PbjN 

73 PHCH 2 (Pb)N 



*>4 PhCFUO 



C^H^F^SO, 
C^mF.N.0, 
C^HjoF^O, 

C^H^F^O, 



679.23 
633-40 
632.57 
6*6 .59 

571.48 



620CM ♦ K) 
64604 * H) 
66S(M * Nt) 
*S4fM*K) 



SS6(M * Na) 

602(M * K) 

600(M * N») 

5*8{M * H) 

570CW ♦ Na) 

566(M * K) 

630CM 4 Na) 

646(M K) 

686(M * H) 

708(M + Na) 

724{M «■ K) 

634<M H) 

636(M * Na) 

652(M » K) 

614<M * H) 
636CM ♦ Na) 
652(M * K) 
700/702/704(M * Ni) 
7J6/73B/72D0H K) 
654(M * Na) 
670(M * K) 
633(M * H) 
655fM «► Na) 
647(M * H) 
669(M * N.) 
6S5(M * K) 
594(M + Na) 



58Q(M - H) 
694(M * TFa) 
644(M- H) 



478(M - H) 
592(M * TFa) 
562(M - H) 
676(M «• TFA) 
576fM-H) 
546(M - H) 
66D(M-TFA) 

606CM - H) 

684{M» H) 
720(M ♦ O) 

632CM - H) 
726(M ♦TFA) 

632(M - H) 
726(M * TFA) 

676/67S/680(M - H) 
790/792/794(M -» TFA) 
630(M - H) 
666(M * a) 
633(M- H) 
"?45{M - TFA) 
645(M - H) 
683(M ♦ Q) 

570(M - H) 
684(M + TFA) 



Fig. 16(g) 
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o o 




MSfEff) 







FormuU 


MW 


DO*. DCg. 




76 




C a ,H tt F,K,0, 


582.40 


604(M 4 N») 580(M - 


H) 


77 


(2-FMPb 




589.50 


632(M * N«) 588fW - 


H) 


78 


(2.PbCH a )Pb 


C 3P H 29 F # N,0, 


60333 


604 (M * H) 6C2(M - 


H) 


79 


(2-PbO)Pb 


CaH^F^O, 

C^H^F^O, 


60530 


628<M * N») 604(M - 


H) 


80 


(3-PbO)Pb 


60530 


628(M * N») 604(W - 


H) 


83 


53,7,8-tetiabydjo-3 -i 


lapbtbyl C^H^F^O, 


567.49 


590(M * N*) 566(M - 


H) 


82 


Suspbibyl 


C^HjjF^O, 


563.46 


586(M ♦ N») 562CM - 
606(M ♦ K) 


H> 


S3 


Ph 


C =s H 1 ,F>*,0, 


513.40 


«52(M*K) 532(M- 


H) 


64 


<2>di-F)W» 


C^H 17 FeK 3 0 7 


549-38 


572(M * N») 548(M - 
662(M ♦ 


H) 

TFA) 


85 


<«-Pb)Pb 


Cj.HaF.K3O> 


58930 


— 5 83 CM - 


H) 


86 


(4-MeO)Pb 


C 3 ,H 21 F.N,O t 


543.43 


5B2(M * K) 542(M - 


H) 


87 


Ffc-CH 


C 3P H 33 F - K,0 ? 


60333 


642(M * K) 602 (M - 


K) 



• XT 




Fonnuli 



MW' 



oeg. 



69 


(2-Pb)Pb 


C>»Hj>F*NjO» 


671.64 


672<M * 


H) 


670(M • 


H) 










694(M + 


N.) 


784(M * 


TFA) 


90 


P-PbCH^Pb 




685.67 


708CM * 


N«) 


684(M - 


H) 














798 [M * 


TFA) 


93 


1-otpbthy] 


C„H ai F.N,0, 


645.63 


668(M * 


N») 


644(M - 


H) 














758(M ♦ 


TFA) 



Fig. 16(h) 
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CO* 




Ex. R 1 



B 



Formula 



MW p«. 



neg. 



93 5,6,7,8. 

icinbydroO- 

oapbibyi 
9* 5,6,7,8- 

utrthvdro-1- 

napbthyl 
95 5.6,7,8. 

icti»bydn>-3- 

napbibyl 

96 

97 (S-PbCHJPb 

98 (2-Pb)Pb 
95 f2«Pb)Ph 



CH ? Of2,33,6- 
tcir»-F-Pb) 



CH-OPOf%4e)Ph C^.NjO.F 
CH,OPOPb a C,.H^N,0,P 



CH ? OPOfMe)Pb 
CH r OPOPh, 
CH s OPO{Mc)Pb 
CH-OPOPh. 



C, e H -? N ? O.P 

Ci,H 0 N s O.P 
C„H^N a O,P 



649.6* 6720H * Na) 648(M - H) 

639.68 662(M * Na) 63S(M - H) 

752(M * TEA) 

70J.75 724(M * Na) 700(M ♦ H) 
740(M ♦ K) 



675.72 698(M 

734{M 
737.79 760(M 

T76(M 
661.68 6*4(M 

700 CM 
725.75 ->46(M 

762(M 



* Na) 674(M - H) 
^K) 788(M*TFA) 
• v Na) 736CM- H) 

* K) E50(M * TFA) 

* Na) 660CM - H) 

* K) 774(M * TFA) 

* Na) 722(M - H) 

* K) 836(M * TFA) 




Ex. 


A 


Formula 


MW 


poa. ftcg. 


303 


borleuciac 




605-54 


628(M * Na) 604 (M - H) 
6*4<M * K) 6«0(M ♦ O) 




<l-buiyI)g]ycioc 






738(M * TFA) 


104 




60534 


606(M * H) 604(M - H) 
628(M * Na) 640(M * C3) 


105 


(i-butyO&ianinc 






6*4(M * K) 718(M * TFA) 


C^H^N^O, 


63937 


620(M * H) 63 8(M - H) 
642(M * Na) 732(M * TFA) 




p bee yl glycine 






658(M * K) 


106 


CjjHaF.NaO, 


625 33 


626{M * H) 624(M - H) 
648(M ♦ Na) 660<M ♦ Q) 


307 


pbeoylaUmae 






664(M * K) 738 (M + TFA) 


C«H»F,N,0, 


63956 


640(M ♦ H) 638 fM - H) 
662(M ♦ Na) 674(M * CJ) 


308 


boxnopbc oyU la nine 






678CM * K) 712(M ♦ TFA) 




65359 


654<M * H) 6S2(M - H) ' 
676(M «► Na) 688(M ♦ CI) 


309 


3 -aminocvclopenianc 






692XM * K) 766(M ♦ TFA) 


CjpH^F^N,©, 


6035 3 626(M * Na) 602 (M - H) 




carboxylic add 






642(M ♦ K) 



Fig. 16(i) 
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Ex 


R 1 


Formula 


MW poi. 




DCg. 


JJ4 


Pb 




363J? 356(M * N.) 




362(M - H) 


225 






<02(M * K) 






C w H c N,O fl 


577.40 400(M * N») 




376(M - H) 


336 






391.42 «34{M * Na) 




290(M - R) 








430(M * K) 




504(M * TFA) 


C^H^F^O. 


431J7 454<M * Na) 




430(M - H) 


118 


C-t-Bu)Pb 




4JS.48 442(M * Na) 




*}8{M - H) 


139 


c:-Ph)Ph 




<5B|M 4- K) 




532(M * TFA) 




439.47 462<M * Na) 




438(M - H) 


320 






478(W * K) 




552(M * TFA) 


(I.PhCHJPh 


C^H,,N 9 O fl 


452.49 476(M * Na) 




452(M H) 


121 


(2-PbO)Pb 




492(M + K) 




566{M * TFA) 


C»HiN 3 0, 


455.47 478(M * Na) 




454(M - H) 


122 


2-Mphthyl 




494(M * K) 




568(M * TFA) 




413.43 436(M - Na) 




4l2(M - H) . 


123 


3 -naphtbyl 




452(M- K) 




526CM * TFA) 




433.43 436(3* - Na) 




432(M - H) 


32* 


4-a-3«oapbttayl 




452(M * K) 




526(M ♦ TFA) 


C a H = ON,O e 


447.67 470M72 CM + 


Na) 


446/4 48(M- H) 


125 


5 , 6,7,6- telre hydro- ] - 




466/468 (W * 








4J7.46 440fM * N«) 


416(M-H) 


326 


caphUiy] 




456(M - K) 




530(M * TFA) 


a^.^ietrabydjoO- 




437.46 44Q(M + N«) 




43 6(M - H) 


127 


Dgpblbyl 




456(M * K) 




530(M - TFA) 


(3-oE P bihyI)CH, 


C a H v N,0 € 


417.46 450(M * N») 
*66(M ^ K) 




426{M - H) 
540{M * TFA) 



Fig. 16(J) 
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15 



28 



75 



88 



92 



100 



101 



102 



110 



111 



(3S)-3-[N-(N'-(I -NaphihylJOxamyQLeucinyl j Amino-4-Qxobmanoi c Acid 

(3RS)-3-fN-(N'-(l -Naphthyl)Oxaniyl)Leucinyl] Amino-S-FluorcM- 
Oxopenianojc Acid - 



(3S)-3-fN-(N'-(]-N a phthyJ)Oxa m yl)V a li ny I] A m ino-5-(2' 6'- 
DjchlorobenzoyloxyH-QxopentanoicAcid 



(3S)-3-[N-(N'-(3 -N a phthyJ)OxamyI)LeucinyI3 Amino- 
5(DiphenylphosphinyIoxy)-4-Oxopentano)c Ac id - 

(3S)-3[N-(N'-(l-N a phthyl m eihyl)Oxa m yl)Valinvl) Amino-5-P' 3' 5' &• 
TetrafluorophenoxyH-Oxopentanoic Acid ' ' ~ 



(3S)-^rN-(NH2-len-Bmylph en yl)Ox am yI)A] am nyl]A I nino-5-(2' 3' 5' 6'- 
TetraflluorophenoxyH-QxopentanoicAcid 

(2 ,3 ,5 ,6 -Tetraflluorophenoxy)-4-Oxopentanoic Acid 



112 



Ammo-5-(2 »6-D]chlorobenzo y lo X y)-4-Qxopentanoic Aci d 

(3S)-3-[N-(N'-Na P hthyJ)Oxa m yl)Homo P roli n yl] ^ino-5-(2' 3' 5' 6'- 
T e trafl U oroph e noxy)-4-Oxopentanoic Acid ^^.0 

(3S)-^rN,(N41-NaphtbyJ)0^ 

TetrafluorophenoxyH-Oxopentanoic Acid ( ' ' 5 ' 6 " 

( 3 S)-^rN-(NKl-Naphthyl)Oxa m yl)Cyc]ohexy]g]ycinyIlAinino-5-f2' 3' 5' & 
:Tetr a fluorophenoxy)-4-Oxopentanoic Acid ^1^™"° 5 (2 ,3 ,5 ,6 - 

(2 ,3 ,5 ,6 -TetrafluorophenoxyH-Qxopentanoic Acid 



(3S)-3.tN.(N--(l-Ad am a m anyOOxamvnV a |in y |]A m ino-^Oxvbm a no,VA. ; . 1 



Fig. 16(k) 
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-ccz;t:cuec 



the compounds of tbc Formula 1: 




10 



35 



20 



wherein: 
d is 0, 3 or 2; 

X is CH 2 , C=*0, O, S or NH; 

A is a natural or unnaiural amino acid of Formula Ha-i: jo 




KM 



o 

R 3 O 



Dc 



45 



50 



lid 




55 



* 60 





!Ih 




I (C 7 

"SO 



B is a hydrogen atom, a deuterium atom, C a . 10 straight 
chain or branched alkyl, cycloalkyl, phenyl, substituted 
phenyl, napbtbyl, substituted napbtbyl, 
2-ben2oxazolyU substituted 2-oxazolyl, (CfU)J 
ycloalkyl. (CHJ m pbcnyl % (CH^Jsubstitutcd pbeny£ 
(CH 2 ) m ( 1 or 2-napbihyI). (CH^bcteroaryl, 
balomcibyl, CO.R 13 , CONR^R", CH-ZR 1 *, 
CH.OCO(aryl), CH^OCOtbetcroaryl), or CH 2 OPO 
(R^JR 18 , where Z is an oxygen or a sulfur atom, or B 
is a group of tbe Formula Ilia— c: 



IIU 



65 




Fig. 16(1) 
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(CH-) m (subsuruiec nhenvl), (CH-) m (l or 2-nanntnvl). 
OR a! \o: NR 3 *R 3S ; 
R i: is hydrogen, alkyl cycloalkyl, phenyl. substituted 
phenyl, napbtbyl, (CH.) m cycloalkyl, (CH^pbcoyl, 
(CH-^substituied phenyl), or (CH r ).,0 or 
2-napbihyl); 

R 32 is alkyl, cycloalkvl, pbenvl, substituted pbenvl, 
napbibyl, (CH 2 ) w cycloalkyl t (CH : ) m pbcoyl. (CH-) m 
(subsuruted pbcnyl), or (CH-)^(1 or 2-napbtbyl); 
R" is alky!, cycloalkyl, (CH -^cycloalkyl, (CH = ) m 
phenyl, (CH^substiiuied phenyl), or (CH^d'or 
2-napbtbyl); 

R 3 " is bydrogen, alkyl, cycloalkyl, phenyl, substituted 
phenyl, napbibyl, substituted napbihvl, (CH-)., 
cycJoalkyl, (CHJ^pbenyl, (CH J m (subsuruted pbenvl). 
or (CH-)„(1 or 2-napbtbyl); 
R 33 is bydrogen or alkyl; or 

R 3 " and R 13 taken together form a five, six or seven 
membercd carbocyclic or heterocyclic ring, sucb as 
morpboline or N-substituted pipcrazine; 
R 36 is phenyl, substituted phenyl, napbtbyl, substituted 
napbibyl, beteroaryl, (CH 2 ) #nP bcnyl, (CH-) m 
(substituted phenyl). (CHJ^l or 2 -napbtbyl)," or 
(CH-^beteroaryl; 
R 37 and R" are independently alkyl, cycloalkyl, phenyl, 
substituted phenyl, napbtbyl, or pbcnylalkyl, substi- 
ruted phenylaDcyl, or (cycloalkyl)alkyl;" 
R 1P and R*° are independently hydrogen, alkyl, phenyl, 
substituted phenyl, (CH 2 )^pbcnyl, or (GH = ) m 
(substiruted pbcnyl), or R 3 * and R 20 taken together are 

R 23 is bydrogen, alkyl, pbcnyl, substituted pbcoyl, 

(CH.^pbcnyl, (CH 2 ) r (substituicd phenyl); 
R 22 , R 23 and R 2 * are independently bvdrogen or alkyl; 
Y 3 is CH 2 . (CH^, <CH 2 ),. or S; 
Y= is 0 or NR 3 *; 
Y 3 is CH 2 , O, or NR 34 ; 

a is 0 or 1 and b is 1 or 2, provided thai wben a is 1 then 
b is 1; 

c is 1 or 2, provided that when c is 1 then a is 0 and b is 
1; 

ed is 1, 2,3or 4; and 
p is 1 or 2; 

arc -^CHJ^wbere d is an interger from 2 10*6; or ? P ba n^ accu " ca lly acceptable salt thereof. 

R 3 is phenyl, substituted phenyl, (CH^pbenyl, (CHJ p 

(substituted phenyl), cycloalkyl, or benzofused _ 
cycloalkyl; 50 
R c is bydrogen, alkyl, cycloalkyl, phenyl, substituted 
phenyl, (CH 2 ) m cycloalkyl, ( CH 2 ) m pbcnyl, (CH z ) m 
(substituted phenyl), or (CH 2 ),„(1 or 2-naphtbyl); 
. R" is hydrogen, fluorine, oxo (i.e., =0), alkyl, cycloalkyl. 3 « 
phenyl, substituted phenyl, napbtbyl, (CH-,) m 
cycloalkyl. (CHj^pbenyl, (CH^Jsubstituied phenyl), 
(CH 2 )J1 or 2-napbtbyl), OR 33 , SR 32 . or NHCOR 30 ; 
Ri* is hydrogen, oxo, alkyl, cycloalkyl, phenyl, substituted 
phenyl oapbthyl, (CH 2 ) m cycloalkyl, (CHJ^phenvl, w 
(CH«)..(substiiuted pbcnyl), or (CH.) m (l or 
2-napbtbyl); 

R* is alkyl, cycloalkyl. (CH 2 ) m cycloaIkyl, (CH.) m phenvl, 

(CH.Usubstiiuted phenyl), (CH-)Jj or 2-napbtbyl), 

or COR 10 ; 65 
R a0 is bydrogen. alkyl, cycloalkyl, pbcnyl, substituted 

phenyl, napbtbyl. (CHJ^cycioalkyl, (CH^^pbcnyl, 

Fig. 16(m) 
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R 3 is pbcnyl, substituted phenyl, napbtbyl, substituted 
napbibyl, beteroaryl, or substituted beteroaryl; ^ 

R 2 is bvdrogen, alkyl, cycJoaikyl, pbenvl, substituted 
phenyl. (CH^NH*. (CH 2 ) m NHCOR 30 , (CH-^N 
(C=NH)NH 2 . (CH r )^C0 2 R 3 . (CH^OR 33 , (CHJ p 
SR 32 . (CH-^cycloalkyl, (CH-) m pbenyl, (CH z ) m 
(substituted phenyl), (CH 2 ) m (l or 2-napbtbyl), or 30 
(CH 2 ) m beieroaryl, wherein beteroaryl includes (but is 
not limited to) pyridyl, thicnyl, furyi, thiazolyl, 
imidazolyl,pyrazolyl, isoxazolyl, pyrazinyl, pyrimidyl, 
triaziDyl, tetrazolyl, and indolyl; 

R 3 is bydrogen, alkyl, cycloalkyl. (cycioalkyOalkyl, 35 
pbcnylalkyl, or substituted pbcnylalkyl; and wherein 

R - is alkyl, cvcloalkyl, pbcnyl, substituted pbenvl, 
(CH.)„MH r , (CH 2 ) m NHCOR 30 , (CH 2 ) m N(C«NH) 
NH-T. (CHO^CO.R 3 , (CH^OR 33 . (CH^SR 32 . 
(CH-) m cycloalkyl, (CHJ^phenyU (CH-) m (subsu'ruted 40 
pbcnyl)* (CH 3 ) m (3 or 2-napbtbyl), or (CH 2 )„ 
beteroaryl, wherein beteroaryl includes (but is not 
limited to) pyridyl. tbienyl, furyl, thiazolyl. imidazolyl, 
pyraxolyl, isoxazolyl. pyrazinyl, pyrimidyl, triazinyl. 
te'uazolyl, and indolyl; 45 

R* - is bvdroeeo or methyl, or R* and R** taken together 



WO 03/068242 



PCT/US03/04457 



176/206 



1. Ad isolated compound of the following formula: 

Formult I 




wherein: 

n is 0, 1 or 2; 

X is CH 2 , 0=0, O, S or NH; 



Fig. 17(a) 
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A is a rnoietv of Formula Ila-i: 



B 3 O 
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B is a hydrogen acorn, a deuterium atom, C i0 straight 
chain branched alkyl. cycloaJkyl. phenyl, substituted 
phenyl, napbrby], substituted napbrhy] 
2-benzoxazoiyl, substituted 2-oxazolyl (ChS * 
cycloalkyl, (CH 2 ) m pbenyl, (CH.Usubstiruted phenyl)! 
( C H-Ul or 2-naphtbyl), (CH t ) m beteroaryl, 
balomtthyl, C0 2 R l \ CONR 3 *R^ CH ZR>* 

^^p»° (a ^ ^^^^^"oaryo/or CH S OPO 
; > R • whcrc 2 xs an oxygco or a sulfur atom or B 
is a group of the Formula Hla-c: 



Fig. 17(b) 
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R- is phenyl, substituted phenyl, napbtbyl, substituted 
napbtbyl," beieroaryl, or substituted beieroaryl; 

R= is bvdrogen, alfcvl. -cycloalkyl, pbeoyL substituted 
pbeoy'l, (CH^NH,, (CHJ LNHCOR" . (CH-J m N 
(C=NH)NH 2 . (CH^CO-R*. (CH-J,OR 3 \ (CHJ„ s 
SR 12 , (CH.) m cvdoalkyI, (CH 2 ) m pbcnyl, (CHJ., 
(substiiuied~pbenyl), (CHJJl or 2-oapbibyI), or 
(CHJubctcroaryl wbcrein beieroaryl includes (but is . 
doi toned 10) pyridyl, tbicnyl, furyl, tbiazolyl, 
imidazolyl, pyrazolyl, isoxazolyl, pyrazinyl, pyrimidyl, 10 
irissayl. tetrazolyl, and indolyl; 

R 3 is bvdrogen, aikyl, cycloalkyl, (cycloalkyI)alkyl, 
pbenylalkyl, or substituted pbenylalkyl; and wherein 

R* is alkyi, cycloalkyl, pbenyl, substituted phenyl, 
(CHO-NH,. (CH 2 ) m NHC0R'°, (CH^N^NH) 15 
NH* {C»J P CO^CH^OR". (CH^SR- (CH^ 
cvcloalkyl, (CH J^benyl, (CH^substituted phenyl), 
(CH.) (1 or 2-napbtbyl), or (CHJ m beieroaryl, 
wbcrein beieroaryl includes (but is not limited to) 
pvridyl, tbicnyl, furyl, tbiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, pyrazinyl, pyrimidyl, iriazinyl, teirazolyl, 
and indolyU 

R*° is bvdrogen, or methyl, or R* and R*° taken together 
are -^CH^ — where d is an interger from 2 to 6; ^ 

R 3 is pbenvl, substiruted phenyl, (CHJ^phcnyl, (CH^ 
(substituted phenyl), cycloalkyl, or benzofused 
cvcloalkyl; 

R* is bvdrogen, alkyi, cycloalkyl, phenyl, substituted 
pbenvl, (CH^cycloalkyl, (CH^pbeoyl, (CH^ 3D 
(substiruted pbenyl). or (CH^O or 2-napbtbyl); 

R 7 is bvdrogen. fluorine, oxo, alkyi, cycloalkyl, phenyl, 
substituted phenyl, napbtbyl. (CH^cycloalkyl, 
(CHAjheoyl. (CH 2 ) m (substiruted pbenvl). (CH z ) m (l 
or 2-naphtbyI), OR aj , SR , or NHCOR 10 ; 

R fi is hydrogen, oxo, aikyl, cycloalkyl, phenyl, substituted 
phenyl, naphthyl, (CH 2 ) m cycloalkyl, (CHJ^heoyl, 
(CH^^substituied phenyl), or (CH 2 ) m (l or 
2-naphtbyl); 

R" is alkvi, cvdoalkyl. (CH 2 ) m cycloaBcyl, (CH-^phenyl, *° 
(CHa)L(suosiituicd phenyl), (CH^d or 2-napbtbyl), 
orCOR' 0 ; 

R>° is bvdrogen, aikyl, cycloalkyl, phenyl, substituted 
pbenyl. napbtbyl, (CH-) m cydoalkyl, (CH^bcnyl, 
(CH-) (substituted pbenyl), (CH 2 ) m (l or 2-napbtbyl), 45 
OR", or NR^R 15 ; 

R" is bvdrogen, aikyl, cycloalkyl, pbenyl, substituted 
phenyl, napbtbyl, (CH^cydoalkyl, (CHJ^pbcnyl, 
(CHj^substituted phenyl), or (CH 2 ) m (l or 5o 
2-napbihyl); 

is aikyl, cvdoaDcyl, phenyl, substituted pbenyl, 
napbtbyl, (CH-)„cycloalkyl, (CHJ^benyl, (CH^ 
(substituted phenyl), or (CH-) m (l or 2-napbtbyl); 
R* 3 is aikyl, cycloalkyl, {CHJ m cycloalkyl, (CHJ^ 55 
phenyl, (CHa) w (subsuruicd phenyl), or (CHJ^l or 
2-napbtbyl); 

R 3 * is hydrogen, aikyl, cycloalkyl, phenyl, substituted 
pbenvl, napbtbyl, subsiituted napbtbyl, (CH^ 
cvcloalkyl. (CHs) jpbenyl, ((^^(substituted phenyl), w 
or (CHa)-.(3 or 2-napbtfayl); 

R 15 is hydrogen or aikyl; or 

R J- and R 33 taken together form a five, six or seven 
mcmbcred carbocydic or heterocyclic ring, sucb as 
morpboiinc or N-substituied pipcrazine; 65 

R" is pbenyl substituted phenyl, napbtbyl. substituted 
napbtbyl. beieroaryl, (CH 2 ) m phenyl, (CH z ) m 



(substituted phenyl), (CH-) M (] or 2-naphthyl), or 

(CH-)„beieroaryl; 
R J ~ and R" are independently aikyl, cycloalkyl, phenyl, 

substituted phenyl, napbtbyl, or pbcDvlalkyL subsu- 

ruted pbenylalkyi, or (cycloalkyl)alkyi; 
R 1P and R 2C are independently hydrogen, aikyl, pbenyl, 

substituted pbenyl, (CH 2 ) m pbenyl, or (CH 2 ) m 

(substiruted pbenvl), or R ,p and R 20 taken together are 

-(CH^CH),-;" 
R 2a is bvdrogen, aikyl, pbenyl, substituted pbenyl, 

(CH^* phenyl, (CHJ^substirutcd pbenyl); 
R 23 , R 23 and R 24 arc independently hydrogen or aikyl; 
Y J is CH 2 , (CH^. (CH^, or S; 
Y 2 is O or NR 2 *; 
Y 3 is CH 2 , O, or NR*'; 

a is 0 or 1 and b is 1 or 2, provided that when a is 1 then 
bisl; 

c is 1 or 2, provided that when c is 1 then a is 0 and b is 

i; 

m is 1,2,3 or 4; and 
p is 1 or 2; 

or a salt thereof. 

2. The compound of claim 1 where X is oxygen. 

3. The compound of daim 1 where X is sulfur. 

4. The compound of claim 1 where X is NH. 

5. The compound of claim 1 wberc X is CH 2 . 

6. The compound of claim 1 where X is C=0. 

7. The compound of claim 1 wherein A is 



tu 



8. The compound of claim 1 wherein 

R" is lower aikyl, cvcloalkyl, pbenyl, substiruted pbenyl, 
(CH 2 )„NH 2 . (CH 2 ) w OR jo . (CH 2 ) m SR», (CH 2 )„ 
cycloalkyl, (CH^jpbenyl, (CHJ^subsutuied phenyl), 
or (CH^U or 2-napbthyl); and 

R** is hydrogen. 

9. Tbe compound of claim 3 wherein A is 



lib 



R 5 O 



20. Tbe compound of claim 9 wherein R 5 is pbenyl, 
substituted pbenyl, (CH 2 ) m pbenyl, (CH 2 ) m (substituted 
phenyl), cycloalkyl, or 2-indanyl. 



Fig. 17(c) 
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11. The compound of claim 1 wherein A is 



-continued 



life 




3D 



12. The compound of claim 11 wherein R 7 is hydrogen, 
fluorine, eycloalkyl, phenyl, substituted phenyl, napbtbyl, 
(CH-)„cycloalkyl, (CH 2 ) n pbenyl, (CH-)„(substi luted 15 
phenyl), (CH^O or 2-Dapbtbyl), OR ao , or SR» 

13. The compound of claim 3 wherein A is 





XZlc 



J4.-Tbc compound of claim 13 wherein 

R 8 is hydrogen, oxo, cycloalky], phenyl, substituted 

phenyl, or napbtbyl; and 
Y 3 is CH 2 , (CH-) a , (C^, or S. 
15. The compound of claim 1 wherein A is 



lib 




16. The compound of claim 15 wherein a is 0. — **-r~ 
J 7. The compound of claim 1 wherein 
B is bvdrogen, 2-benzoxazolyl, substituted 2-oxazolvl, 
CHjZR 33 . CH 2 0CO(aryI), or CH. OPO(R ,6 )R 37 ; and 
Z is 0 or S. 

18. The compound of claim 1 wherein B is 



I Ha 




19. The compound of claim 18 wherein R 3 * and R 20 arc 
independently hydrogen, alkyl, or phenyl, or wherein R J9 
and R 20 taken together are --(CH«CH) 2 — . 

20. The compound of claim 3 wherein* 
X is O or NH; 
n is 0 or 2; 

R 1 is substituted phenyl, naphtbvl, or substituted napb- 
tbyl; . 

R 2 is hydrogen, lower alkyl, (CHJ^CO-R 3 , (CHJ 
(subsututed phenyl), (CH^l- or 2-naphtbyI), or 
(CHJ^ictrazolyl; and 
R s is hydrogen or lower alkyl. 

21. The compound of claim 20 wherein R* is 3 -napbtbyl. 

22. The compound of claim 20 wherein R* is 2-naphtbyl. 

23. The compound of claim 20 wherein R J is substituted 
naphthyl. 

24. The compound of claim 23 wherein substituted napb- 
*o ihyl is 2-carboxy-l -napbtbyl. 

25. The compound of claim 20 wherein R 3 is substituted 
phenyl. 

26. The compound of claim 25 wherein substituted phenyl 
is 2 -substituted phenyl. 

27. The compound of claim 26 wherein 2-substituted 
phenyl is (2-pbenyl)pbenyl. 

28. The compound of claim 20 wherein A is alanine, 

"valine, leucine cycJobcxylalanine,~>henylgycinc or 
t-burylg)ycinc. 

50 29. The compound of claim 28 wherein R 3 is 1 -napbtbyl. 

30. The compound of claim 28 wherein R 3 is 2-napbtbyl. 

31. The compound of claim 28 wherein R 3 is substituted 
napbtbyl. 

32. The compound of claim 31 wherein substituted napb- 
tbyl is 2-carboxy-l-napblhyL 

33. The compound of claim 28 wherein R J is 2-substituted 
phenyl. 

34. The compound of claim 33 wherein 2-substituied 
phenyl is (2«pbenyl)phenyl. 

35. The compound of claim 20 wherein R 2 is (CH,V, 
C0 2 R 3 and n is 0. m 

36. A composition comprising a compound of claim 1 in 
combination with a carrier. 
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mlCE 


CPP32 


MCK2 


MCH3 


MCH5 


No. 


R J 


X 


s R 3 




lso(A«M) 






1»o(a«M) 


11 


3-napbthyl 


CH a 


0 H 


1-86 


139 


4.39 


8.78 


123 


12 


3-oapbtbyl 


O 


0 H 


0397 


0.239 


0.846 


1.95 


0.823 


13 


'2-napbibyl 


o 


0 H 


2.57 


0.944 


38.6 


8.87 


>30 


34 


1-aapbtbyl 


o 


0 CH, 


3-99 


0.376 


3-28 


132 


2.43 


15 


6 : BiO-naphihyi 


o 


0 CH, 


634 


4.83 


33.8 


32.* 


29.3 


36 


3-napbibyl 


s 


0 H 


2.75 


a395 


1.43 


1.74 


7.42 


17 


2-napbthyl 


s 


0 H 


0.792 


0-269 


3.16 


232 


11.0 


38 


I-oapbibyl 


CH a 


3 H 


3.80 


2.76 


343 


383 


»S0 


35 


3-napbibyl 


c«=o 


3 H 


0.408 


0.967 


11.8 


313 


113 


20 


3-oapbtfayl 


c—o 


1 CH 3 


4.55 


9.88 


24.9 


29.8 


335 


23 


2 *D»pbiby 1 


c*-*o 


1 H 


0343 


3.42 


10 


7.43 


533 


J-£ . 


J*OSpDLDyi 


r% 

w 


J H 


0.686 


0.059 


0305 


1.37 


931 


23 


*-Dnpbtbvi 


o 


1 H 


132 


0.930 


5.90 


9.65 


153 


24 




e; 




0.563 


0.412 


2.72 


3.60 


363 


25 


2-naphibyi 


S 


1 H 


0.613 


0.837 


1.62 


5.89 


15.0 


26 


2-Me-3-Dtpblbyl 


O 


0 H 


0.843 


0375 


32.4 


4.16 


4.34 


27 


**McO-3-D»pblbyl 


o 


0 H 


0.833 


0.263 


22.6 


4.08 


3.45 


26 


4-C3-3-napblhyl 


o 


0 H 


0.429 


0333 


12J0 


338 


1.69 


29 


2,4-diO* 3 -cophthy] 


o 


0 B 


0.343 


0L357 


23.4 


3.61 


3.04 


30 


3-iioquicoliny) 


o 


0 H 


443 


1-57 


>50 


34.7 


»50 


33 


4-^m*noIinyI 


o 


0 H 


253 


0.232 


>50 


437 


>50 


32 


5-quinolinyI 


o 


0 H 


535 


0.412 


>50 


335 


4.02 


33 


5-iioqiuDolinyj 


o 


0 H 


5.34 


0.407 


42.7 


3.48 


3.64 


34 


fi-quinolinyl 


o 


0 H 


33.7 


0.147 


323 


133 


2.24 


35 


phenyl 




0 H 


>30 


9.74 


ND 


>10 


>30 


36 


phenyl 


o 


0 CH, 


20.4 


3.77 


>io 


8.27 


>30 


37 


phenyl 


o 


1 H 


9.42 


0.439 


>S0 


6.04 


>30 


38 


phenyl 


o 


0 H 


>10 


3.40 


»50 


>10 


>10 


39 


2-bipbeoy) 


o 


0 H 


0.636 


0.095 


0.737 


2.02 


1.71 


40 


3-bipbeoyl 


o 


OH 


1.30 


0333 


34.5 


3.75 


3.66 


43 - 


4-bipbcny) 


o 


0 H 


3.90 


0.763 


203 


22.0 


733 


42 


(2-benzyl)pbeDyJ 


o 


0 H 


0323 


D.490 


30.3 


336 


6-05 


43 


(4-bcnxyl)phenyl 


o 


0 H 


3.80 


0.346 


36.9 


4.43 


4.72 


44 


(4-poeooxyjpbcnyl 


o 


0 H 


233 


0.545 


21.2 


6.82 


9.28 


45 


(2-benzyloxy)phenyl 


o 


0 H 


240 


0.222 


9.75 


2.20 


434 


46 


(4-ben2yloxy)pheDyl 


o 


0 H 


231 


■0.570 


33.4 


7.25 


8.60 *" 


47 


(2-cyclo-pcDtyl)- 


o 


0 H 


0338 


0.197 


337 


1.49 


136 




pbenyl 
















48 


(4-cydo-peniyI)- 


o 


0 H 


220 


0.319 


513 


533 


5 .90 




phenyl 
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MCH2 
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R J 


X 


n X 3 


1^0«M) IsoOiM) l»0iM) ljolMM) l^M) 


49 


l2-(3«*daihantanyl> 


o 


0 H 


1.43 


0.474 
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834 
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50 


4- (3 -idamaou nyl> 


o 


0 H 


1.B3 


0.528 


323 




phenyl 
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1.75 


53 


' 5 ,6 ,7 iS-teuabydro-l - 


o 


0 H 


1.83 


0324 


113 
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231 
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MSCES) 



n R 3 Formula MW 



54 


2-napblhy] O 


0 H 




432.45 


433(M*H) 431(M-H) 












455(M * N») 545(M * TFA) 


55 


3»iuphthyi 0 








47J(M ♦ K) 


3 H 




446.47 


*<7(M + H) 445(M - H) 


56 


C-Ph)Pb O 








4fi9(M + N«) 559(M « TFA) 


0 H 


C 2 .H, T FN 2 O c 


458.49 


4S1(M + N«) 457(M - H) 
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Ea- B 
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fM - in 
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*v 
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K) 
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H) 


52434 525(M* 


H) 


523 (M - 
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NO 
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H) 
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NO 
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H) 


565(M * 


N.) 


58i(M ♦ 


K) 
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H) 
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NO 


673(M« 
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NO 
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NO 






57832 579(M* 


H) 


J77(M- 


H). • 


60J(M * 


NO 






637(M* 


Kj 







63 CH 3 OCO(2 T 6-diCl— Pb) 

64 CHjOPb 

65 CH,OC2-F— Pb) 

66 CH*0(3-F— Pb) 

67 CH,0(4-F— Pb) 

68 CH 2 0(23-d£F— Pb) 

69 CHjO(2,4~d£F— Pb) 

70 0?,0{23-diF— Pb) 

73 CH,Oa*-diT— Pb) 

72 CHyOP^diF— Pb) 

73 CH 2 0{33-diF— Pb) 

74 CH,0(23,4-triF— Pb) 

75 CH,OC2,33-uiF— Pb) 

76 CH,0(23,6-uiF— Pb) 

77 CH 2 0(2,43-uiF— Pb) 

78 CH,0(2»4>iTiF— Pb) 

79 CH 2 0(233,6-teit»-Pb) 



C^HjpFNjO, 
Ca.Hj^FNjO, 
CaHj^FhLO, 

CaHjpFjNjO, 

C„H aT F,N*0 7 
C»H„F,N,0, 

C»H 2 ,F,N 7 0, 

C„H a ^,N,0 7 
CwH^NjCH .. 



Fig. 17(g) 
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MSfESI 



Ex. B 



Fonnub 



MW pok. 



neg. 



80 CH 3 OC2J,43,6-pc 0 iaF— Ph) 
83 CH 3 OC2-CF 3 — Ph) 

82 CH 3 OC3-CF 3 — Ph) 

83 CH r O(4-CF 3 _ Pb) 

84 CH 2 0(3>diCF 3 _Pb) 



85 CH r O(2-F^CF ? — Ph) 

ft6 CH 2 OC2,6-diO— Pb) 

87 CH 3 OC2-NO r — Ph) 

88 CH r O(4-N0 r — Ph) 

89 CH r OC2-F,«-NO-— Pb) 

90 CH 2 0{«-CK — Pb) 
92 CHjO(<-CF 3 0— Pb) 

92 CH r O(4.H ? NOO— Pb) 

93 CH ? 0(4-PhC0— Ph) 

94 CH : Q(*-Pb — ph) 



CspHapFjNjO, 
^oHjaFeNjO, 



C,.H 2 .FN 3 0, 
CspH ap F,N%Og 

C,.H >4 ,N 3 0, 



95 CH 3 0(4-C.F a -2^ f 5>iciiiF— Pb) C^H^F^O, 



96 CH-OK-PbO— Pb) 

97 CH 5 0(4-<4--CF 3 ^-PbO)Ph] 

98 CH.O(3-AcNH— Pb) 

99 CH 3 OC3 f 4-OCOS— Pb) 

100 CHjOC2-pviidiny!) 

303 CH r O(4 f 5.*diCI-3.pyrid»2u > y|) 

302 CH ? 0(2-aapbibyl) 

303 CH^OPOPbj 

304 CH ? OPOfMe)Pb 

305 CH ? OPOMc 3 

306 CH 3 OPOro-bc3cyI)Pb 

307 CH.-OPOfPbCH^Pb 

308 CH r OPO(Me)(4-F— Ph) 

309 CH r OPO( D .ber>-l)(4.F— Ph) 
330 CH : OPO(Me)(3-oaphthyJ) 

333 CH r O(6-Me-2-pyroo-4-yl) 
332 CH 7 0(*-coumarinyl) 



C33H, 3 F 3 N 7 0. 
C,eH„N 3 0, 



C„H ae CI ? N,0, 



C^H„N : 0,P 

CrpHa.NjO.P 
C*-H 3 ,N : O.P 
C>.H 0 N 3 O.P 



C^H 0 FN,0,P 
C„H„N 3 0,P 



59633 629(KH 


Na) 


57435 597(M-i 


Na) 


57«35 597(M4 


Na) 


57435 597(M4 


Na) 


64235 643fM« 


H) 


66504 4 


Na) 


663(M ^ 


K) 


59234 593(M* 


H) 


635(M * 


N.) 


633 (M 4 


K) 


575.44 5 75/577 (M * H) 


552 35 5S2(M* 


H) 


574(M * 


N.) 


590{M •» 


K) 


55235 552CM4 


H) 


574(M * 


N*) 


56934 5?0(M« 


H) 


592(M * 


N.) 


53336 554{M* 


N») 


59035 593{M4 


H) 


54938 550CM* 


H) 


572(M 4 


No) 


630.66 623 (M 4 


H) 


633{M* 


N») 


SS235 5B3fM4 


H) 


605(M « 


N.) 


623 (M 4 


K) 


74*37 745(M4 


H) 


767(M - 


N.) 


7E3(M * 


K) 


598.65 599(M4 


H) 


623 (M -» 


N«) 


666.65 667(M «• 


H) 


689(M 4 


Na) 


563.63 564(M 4 


H) 


566(M 4 


Na) 


580.63 583 (M 4 


H) 


6D3(M 4 


Na) 


639(M* 


K) 


50734 508(M-r 


H) 


577.42 5 77/5 79 (M * H) 



556.63 
630.63 

56836 
506.49 
638.28 



C 33H 3T N,O t P 644.66 
C^Hj-.FNjO.P 58635 



656.69 
638.62 



53835 
57439 



557(M 4 H) 
633 (M 4 H) 
653(M 4 Na) 
569(M 4 H) 
529(M * Na) 
"639(M 4 H) 
663(M * Na) 
677(M * K) 
645(M 4 H) 
667(M 4 Na) 
683(M * K) 
587(M 4 H) 
609(M 4 Na) 
679(M 4 Na) 
639(M 4 H) 
643 (M 4 Na) 
539(M 4 H) 
575(M 4 H) 
597(M 4 Na) 



595(M - H) 
573CM - H) 
573(M - H) 
573(W - H) 
64i(W - H) 



592(M - H) 



573/575 
(M - H) 
550(M - H) 



550(M - H) 

568(KJ - H) 

5 30 (M - H) 
589(M - H) 
703 CM * TFA) 
548CM - H) 
662 CM * TFA) 
609(M - H) 

583 (M- H) 
695(M * TFA) 

743(M - H) 

597(M - H) 
665 (M - H) 
562(M - H) 
693(M 4 TFA) 



506CM - H) 
575/577 ' 
CM - H) 
689/693 
(M 4 TFA) 
555 (M - H) 
629(M - H) 

567{M - H) 
5 05 CM - H) 
637(M - H) 
753 (M ♦ TFA) 

643fM - H) 
757(M * TFA) 

585(M * H) 
699fM 4 TFA) 
655(M - H) 
733 CM * TFA) 



537CM - H) 
6S7(M ♦ TFA) 



Fig. 17(h) 
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COjH 




MSfET) 



E*. B 



FortnuU 



MW pot. 



123 CH,OC2-M«-4-pyro 0 .3-yi) C^H^O, 5Jfi^5 

«4 CH 3 Oll^dIMe-4(lH>pyridoo-3-yl] C^^Ot 55339 

135 CH r O(?-fi*vonyl) C,,H > «N 3 0 9 65Q.6S 
13 6 CHjO(4,6-diMc-2-pyrin>idiayJ) C^H^J^a, 53638 

337 CHjOCA-CF^-pyiimidinyl) Ca 7 H J7 F s N«0, 57633 

338 CH^S^^LMe^-pj-iimidiayl) Ca t H, 3 N«0«S 552.64 

139 CH r O(2.6-diMe-4-pyrimidiByI) C^H^^O, 53638 

120 CH,0(6^ 3 ^pyriinidinyl) . C^^NA 576-53 

123 CH ? 0(2-CF r «-pyrimidmy!) CjtH^FjN^O, 576^3 

122 CH^-unidazolyl) C^H^N^O^ 51238 

323 CH^O-Me.2-imid4zolyl) CjAoN.Q.S 

i7 c CH-S(lH-1.2,4-«i»*o]-3-yl) Ca,H 2T N a O,,S 

325 CH 7 S(4-Me-4H-2.2.4-tmzDJ-3 i y0 C ai H^N 3 Q - 5 

126 CH-S(3-Me-5-utxttolyl) C^HaeNeOeS 52S38 

127 CH,S(3-Pb-5.teir*2olyO C„H>oN«0^ 590.65 
32S CHjW-Me- 3 A 4 - »hi»d UzoU2-yO C^ 3 H„K (1 O e S 3 544.64 
129 CHaSCS-Ph-l^^-oxnduiiol^.yl) 0,^,^*0^ 590.65 

330 CH^(3-Pk-2,2,4-cu»daioi.5-yO C^Ji^Ofi 390.65 

133 CH,S(*-Pb-2-ti»a*»yl) C^H^NjO^ 605.72 

132 CHjS(4^-diPb-2-ixnid*iolyO Ca 7 H,«N«0«S 664.77 

133 CHjO(2-bciaotbiaaojyt) C^H^^O^S 563.62 

134 CH r O(3-b€niimida2oly|) - Ca*H,oN«0, 54638 

335 CHTSCl-benioibttiolyl) Cj^^ObSj 579.68 

136 CH,S(2-benriinidiio)y)) CjpHjpN^OffS 562.64 



357 CHjO(2-ouu»olujyl) C^Ha^O, 

138 CH-Op-isoquinolinyl) C»,H„N,Ot' 

339 CHjOO-bocjuinolinyl) Cat^N,©, 

340 CH,0(«-qui»axolit)yI) C^H^O, 
143 CH a O(8^uiDoluiyl) C t H„N 3 0, 



539(M * H) 
563 (M * N») 
552CM ♦ H) 
653 (M 4 H) 
537{M 4 H) 
577(M 4 H) 
553(M * H) 
575(M 4 Na) 
537(M 4 H) 
5 77 (M ♦ H) 
577(M * H) 
5J3(M*m 



526.63 527(M * H) 
533-57 534(M * H) 
"52739 52SCM 4 H) 



529(M 
593 (M 
545(M 
591 (M 
623(M 
593 (M 
606 CM 
628(M 
665(M 
564(M 
586(M 
547(M 
569(M 
580(M 
563(M 



♦ H) 
♦H) 
♦H) 

♦ H) 

♦ N») 
*H) 
*H) 
4 Nt) 
+ K) 
*H) 

♦ Nt) 
-H) 
4 Ni) 

♦ H) 



557.60 558(M ♦ H) 
580(M 4 N») 
557.60 558(M * H) 
557.60 558(M*H) 
580(M * Ni) 
55839 359(M 4 H) 
557.60 558(M * H) 



142 CH,OP-Me-4-CO 3 Ei-UoaftX0i-5-y!) C,pH M N 3 O i0 58339 

343 CH50(l-Pb-3-CF,-pyra20».5-yi) CjjH^FjN^O, 640.61 

344 CHjO(5-CO 3 Me-uoxazoJ.3.y0 C 3 ,K 2V N,0» 0 

345 CH,0(5-iPr-i5ox52o1-3-yl) Cj 8 H„N,O t S3938 
346 . CH r O(3-bcnzoisoxa*olyl) CapHapNjO, 54736 
147 CHaO(l-Me-5-CFa.pyrwo!.3.yD C^H^N^O, 57834 

348 CH,0(3-bcnxotiiazolyl) Ca.Hj^O, 54737 

349 CH 2 0(N-pbth»Uinidyl) CaoHa^NaO* 57537 



584(M «► H) 
643(M ^ H) 
556(M ♦ M) 
578(M 4 Ni) 
540(M 4 H) 
548(M ♦ H) 
579(M 4 H) 
601(M ♦ Ni) 
548 (M * H) 
576(M 4 H) 



537(M- 
651 (M * 
550(M - 
649(M - 
535 (M - 
575(M - 
551(M - 
665(M •» 
535(M - 
575(M - 
575(M - 
533(M - 
625 (M * 
525(M - 
532(M - 
526(M - 
640(M * 
527(M - 
589(M - 
543fM - 
589(M - 
703(M < 
589(M • 
604 (M . 



H) 

TFA) 

H) 

H) 

H) 

H) 

H) 

TFA) 

H) 

H) 

H) 

H) 

TFA) 
H) 
H) 
H) 

TFA) 

•H) 

H) 

H) 
► TFA) 
-H> 
-H) 



663(M - H) 
S62(M - H) " 

545(M - H) 

578(M - H) 
563 (M - H) 
675(M ♦ TFA) 
f 56(M - H) 
670(M 4 TFA) 
556(M - H) 
556(M - H) 
670(M 4 TFA) 
557(W - H) 
556(M - H) 
670 CM TFA) 
582(M - H) . 
639(M - H) 
554(M- H) 

5 38 CM - H) 
546(M - H) 
577(M - H) 

6 60 CM * TFA) 
574(M 4 H) 
688(M TFA) 



Fig. 17(i) 
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MSfES) 



Ex. 


E 


Formui* 


MW pw. 




oeg. 


250 


CH ; CC0(2,6^i-O--Ph) 




629.49 629/63l(M * 
653/t53(M •» 


H) 
N.) 


627/6290* - H) 
7«3^43(M TFA) 




CH-OCi^.^inF— Pb) 


CscHa^r^O, 


667/669(M * 
586^7 587(M + H) 
609 (M * N*) 


K) 


5e5CM - H) 
699(M * TFA) 


252 


CH,0(2^ F 6.iemF— fh) 




625(M* K) 
60*36 605 (M ♦ H) 




603CM - H) 


.353 






656.67 67P(M + N«) 




737(M * TFA) 
655(M - H) 


254 


CH ? OPO(Me)Pb 


C, l H ss N.O.P 


695(M + K) 
594.60 637(M * N>) 
623(M « JQ 




769(M ■» TFA) 
553(M - H) 
70?{M - TFA) 




or 



MS(ES) 



Ex. 


B 


Formula 


MW pot. 


»eg. 


255 


CH 2 OCO(2,6-dt-a-Pb) 




603.45 603/605(M * H) 


601/6D3<M - H) 








625/627(M i N») 


725/73 7(M * TFA) 


356 


CH,OC2,4 f 6-triF— Pb) 




560.53 583(M * N») 


559CM - H) 










673(M * TFA) 


157 


CHjOfl^^^teinF— Pb) 




578.52 603 (M 4 N») 


577(M - H) 










893{M - TFA) 



Fig. 170) 
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COjH 




MS(ES) 



Ei- B 



Formula 



MW 



15S CH ? OCOP,6-d»-a— Ph) Ck^^CI^O^ 617.48 6177619(M * H) 615/6I7(M-H) 

639/64J(M * N») 729/731CM * TFA) 

159 CH.O(3.Pb-SCF 3 — C^H^N^O, 654.64 677(M * N») 653(M - H) 

pyraxol-3-yl 767(M*TFA) 




MSfESY 



Ex. B 



Formula 



MW po*. 



162 CH-OCO(2,6-di-0— Pta) CajH^Cl^NaOe 643.52 665/667(M ♦ N.) 64l/643(M - H) 

755/757(M * TFA) 

163 CHX>(2,4,6-iriF- Ph) . C„H, 3 F,N ? Ot 600.60 623(M ♦ Nb) ^ 599(M - H) 

713(M -» TFA) 

164 CHX>(2.3,5,6-ieiraF— Pb) C^H^NjO, 618.59 643<M ♦ Na) 73 J (M * TFA) 



Fig. 17(k) 
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.COjH 



P r 




Ex. B 



Formula 



MW pu. 



366 OKOPOPb, 

367 CH ? OC2J^^uir»F~Pb) 



CiAtNyOjpP 688.67 689fM * H) 6870* - H) 
CjeH^N^V 636^5 637fM*H) 635(M - H) 

659(M * Ns) 

6?5(M 4 K) 




MSfEg> 



Eat B 



Formula 



MW po*. 



t 3 7n rSS^ b) C^H^F^Op 622.53 645{M * N.) 623(M - H) 
170 CH 2 OCO(2 r 6-d,0-Pb) C^oHa.CN.O.c 647.46 669/673 645/647 

I7S CH-OPOPb, W 674.64 SroT?!*) H) 



R — X (CH^ 




Ex. 



R Formula 



MSfES) 



oeg. 



373 2-n.phlbyl O 0 H CsjHajF.NaO, 632.61 633(M * H) 63J(M - H) 

655(M * Na) 745(M ♦ TFA) 
67)(M «. JQ 

374 3-oapbiby] O 3 H C„H*,F,N 2 0, 646.63 647(M t H) 645 (M - H) 

669(M * Na) 7£9(M * TFA) 
6S5(M * K) 

375 (2-Pb)Pb O 0 H Cm'H^F.NjO, 65S.65 659{M * H) 657(M - H) 

6S](M*Na) 771(M*TFA) 
697(M * K) 



Fig. 17(1) 
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R 1 — * — 



Ex- R 1 




X * R' FotbiuIm 



MW pot. 



ocg. 



0 H C^H^NjO, 550.46 551(M * H) M9(M - H) . 

573<M * N.) 663(M * TFA) 
0 H C-.H^KjO, 5*76-50 5T7(M «► H) 575(M - H) 

S99(M * Ni) «S9(M + TEA) 



376 2-Mpbihyl O 

377 (5-Pb)Pb O 




MSfES"! _ 



Ex. K' 



Formula 



MW poi. 



oeg. 



181 »-b«yl C^&W 500-61 501 (M * H) 499(M - H) 

539 CM * N») 

382 ^propyl C„H M N ? 0«S 4 *f<* * £ ISS " S 

183 cycle- (^.JW^cS 498.59 499(M * H) «97(M - H) 

384 H 171 * C^W^O^S 436:45- 41S(M - K)- 



Fig. 17(m) 
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MSfSE> 



Ex. 


R 1 X 


D 


R 3 


Formula 


MW 


po*. ncg. 




390 


(2-i-Bu)Pb O 


0 


H 




406.46 


429(M * N») 405(M - 
445(M ♦ K) 


H) 


193 


(2-Ph)Pb 0 


0 


H 




426.47 


449(M * Ni) 425(M - 
465(M ♦ K) 


H) 


392 


C2-Ph)Fb 0 


0 


CH, 




44O50 


463(M * N») 439(M - 


H) 


393 


(2-Pb)Pb 0 


3 


H 




*4030 


443(M * H) 439(M - 
463CM N») SS3(M 4 
479(M * K) 


H) 

TFA) 


394 


3-ozphibyi O 


3 


H 




434.46 


435(M*H) 433(M- 


H) 












437{M 4 Nt) 
4S3(M * K) 





Fig. 17(n) 
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1 

J 


(3S)-3-[N-((l-Naphihyloxy)Acet>'l)Leucinyl3Ajnino-4-Oxobutanoic Acid 


2 


(3S)-3-[N-((l-Naphthyloxy)Acetyl)Valinyl]Ajnino-4-Oxobmanoic Acid 


3 


(3 S .2*S)-3-[N-((2'-( 1 -Naphthyloxy)-4 , -Carboxy)But>T>'l)Leucinyl] Amino-4- 
Oxobiitanoic Acid 


5 


(3S)-3-fN-((l , -Carboxy>2 , -l-Naphthyloxy)Acetyl)ValinyI]Amino-4- 
Oxobutanoic Acid | 


8 


(3S)-3-[N-((l-Naphthylamino)Acetyl)Leucinyl]Amino-4-Oxobutanoic Acid 


9 


(3S,2 , RS)-3-fN-((2 , -(l-Naphthylamino)Propionyl)Leucinyl]Amino-4- 
Oxobutanoic Acid 


10 


(3S)-3-pM-((2 , ,3-Dihydro-2,2-Dimethyl-7- 
Ben2ofuranyloxy)Acetyl)Leucinyl]Amino-4-Oxobutanoic Acid 


53 


(3RS)-3-[N-((l-Naphthyloxy)Acetyl)Valinyl]Amino-5-Fluor6-4-Oxopemanoic 
Acid 


57 


(3RS)-3-[N-((2-Phen3'lphenoxy)Acetyl)Leucinyl]Ajnino-5-F]uoro-4- 
"Oxopentanoic Acid 


61 


(2 , S,3FS)-N-[((l-Naphlhyloxy)Acet>'l)Iiidoline-2 , -Carbonyl]Amino-5-Fluoro-4- 
Oxopentanoic Acid 


62 


(3S)-3-|>I-((l-Naphthv]dxy)Acetyl)Valinyl]Amino-5-(l , ,2',3 , -Benzotria2in- 
4 , (3H)-on-3 , -yloxy)-4-Oxopentanoic Acid 


161 


(3S>3-[N-((2-Phenoxyphenyl)Acetyl)Leucinyl]Amino-5- 
(Diphenylphosphinyloxy)-4-Oxopentanoic Acid 


165 


(3S)-3•[N-((2 , -Ca^boxy-r-Naphthy]oxy)AceTyl)Leucmyl]Amino-5-(2 , ,6 , - 
(Dichlorobenzoyloxy)-4-Oxopentanoic Acid 


168 


(3S)-3-[N-((2 , -Ca^boxy•l , -Naphthyloxy)Acetyl)Valiny]]AInino-5-(2 , - 
Fluorophenoxy)-4-Oxopentanoic Acid 


172 


(3RS)-3-[>H(r-Naph^ 
Tetrafluorophenoxy)-4-Oxoxypentanoic Acid 


179 


(3S,2TlS,4 , R)O.[3 , -((l-Naphthy]oxy)Acetyl)-2 , -Phenylthia20H 
CarbonyI]Ajnino-4-Oxobutanoic Acid 


185 


(3S)-3-[N-((l-Naphthy]oxy)Acety])-4Xtrans)-Hydrox>proliny]]Arnino-4- 
Oxobutanoic Acid 



Fig. 17(o) 
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187 


(3S)-3-[N-((3'-Trifiuoromethyisulfony]amino-2'- 
?saphthy]oxy)Acetyl)Valiny]]Amino-4-Oxobutanoic Acid 


188 


(3S)-3-[N-((5'-Trifluoromethy]sul'fony]ainino-r- 
Naphlhyloxy)Acetyl)Valinyl3Aniino--4-Oxobutanoic Acid 


189 


(3S)-34N-(4-(r-Naphthyloxy)But>TyI)Valinyl]Amino-4-Oxobutanoic Acid 



Fig. 17(p) 
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CH-OPO(R J *)R J \ wfacrt 1 is £r . c^-gcc o: i suiru: 
aioc, or B is e group of rbc Fcrmuia* fjia-c: 




1 I R =. 



tttb 




Me 



compounds of the Formula I: 



FonnuJi f 




15 



20 



25 



wbercin: 

A is a natural or unnatural amino acid of Formula lla-i: 




30 



35 



45 



50_ 



55 



ou 

B is a hydrogen atom, a deuterium atom, alkyl. 
cycloalkyl, phenyl, substituted phenyl, napbtbyl, sub* 
siituied napbtbyl, 2-ben20xazo)yl, substituted 
2-oxazolyi, (CH 2 ).cycloalkyl. (CH^pbepyl, (CHJ W 
(substituted phenyl), (CH 2 )„(J or 2-naphthyI), (CHJ- 
(betcroaryl), balomeibyl, CO-R 2 \ CONR l5 R >- f 
CH : ZR 15 , CH-OCO(aryl). CH-bcO(bctcrooryl), or 



R J is alkyl, cycloalkyl, (cycloalkyl )alkyl, pbenvl substf. 
tmcd phenyl, pheoylalfcyl, substituted phenvjalkvi, 
napbibyl, substituted napbtbyl. <1 or 2 napbtbyl)alkyl, 
^beteroaryl, (be ternary l)alkyi, R lc (R 3 *)N, or R' c O; and 
R 2 is hydrogen, lower alkyl. cycloalkyl, (cvcloalkvl)alkyI, 
pbcnylalkyl, or substituted pbeoylalkyl; 
and wbercin; 

R 1 " and R 1 * arc independently hvdrogen. alkyl, 
cycloalkyl, (cycioalkyl)alkyl, phenyl, substituted 
phenyl, pbenylaBcyL substituted pbenvlalkvl. napbtbyl, 
substituted napbtbyl, (1 or 2 napbibvl)alkyi. beieroarvl. 
or (beteroaryJ)aikyl. with the proviso ibai R** and R* 1 * 
cannot both be hydrogen; 

R le is alkyl, cycloalkyl, (cycloalkyl)aikvl, phenyl, subsu- 
luted phenyl, pbenylalkyl, substituted phenvlalkyL 
napbtbyl, substituted naphibyl, (1 or 2 oapbtbylValkyU 
beicroaryl. or (betcroaryl)alkyl; 

R 3 « lower alkyl, cycloalkyl, pbenvl, substituted 

phenyl, (CH-)„NH r . (CH 2 )„NHCOR". (CH.) N 
(C=NH)NH : , (CH^CoU*. (CHO-OR ft , 
(CHJ^SR", <CHJ B cycloaIkyl t (CHJj.nebyl. (CHJ 
(substituted phenyl). (CH 2 )„<3 of 2-naphthvl) or 
(CH^^bctcroaryl), wherein heteroaryl includes 
pyridyl, ihienyL furyl, tbiaaolyl. imidazolyl. pyrazolyl, 
isoxazolyl, pyrazinyl, pyrimidyl, triazinyl, tctrazolyl. 
and indo}yl; 

R 3 ' is bydrogcn or methyl, or R 3 and R 3 * taken together 
arc — <CHj)^ — where d is an interger from 2 to 6; 

R* is phenyl, substituted phenyl, (CH^pbenvl, (CH*). 
(substituted phenyl), cycloalkyl, or beniofused 
cycloalkyl; 

R 5 is hydrogen, lower alkyl, cydoalkvl, phenyl, substi- 
tuted phenyl. (CH s ) n cycloaIkyl, (CH-),j>benvl. (CHA 
(substituted phenyl), or (CH 3 )„(1 or 2-naphtbyl); 

R* is hydrogen, fluorine, oxo, lower alkyl, cycloalkyl, 
phenyl, substituted pbenvl, naphihy],' 
(CH-) cydoaDcyl. (CH^pbenyl, (CH 2 )„<substituted 
NHCOR c(CH ° r 2 ' napblb - vl) » 0R, °' SR " 01 

R' is hydrogen, oxo (i.e., =0), lower alkyl, cycloalkyl, 
phenyl, substituted pbeovl, napbtbyl, 
(CH 2 )„cycloalkyl. (CH 2 )„pbenyl, (CH 2 )„(substiiuied 
phenyl), or (CH^JJ or 2-naphthyl); 

R6 Jt !°^ Cr f ?9& ,7 c l° a ^yl. (CH 2 )„cycloalkyl. 

(CHJ^pnenyi, (CHJ (substituted phenyl), ( or 

2-napbtbyl). or COR c ; 
R* is hydrogen, lower alkyl, cycloalkyl, phenyl, subsii- 

tuted phenyl, napbtbyl. (CH,) B cycloalkvl. 

(CH-^phenyl, (CH-X,( substituted phenvl). (CH Jjf 1 or 

2-napbtbyl), OR J= , or NR 23 R J *; 
R ao is hydrogen, lower alkyl. cycloalkyl. phenyl, substi- 

luted phenyl, naphihyl, (CH-^cycloalkyl, 

(CH 2 )„pbeny], (CH 2 )„(subsiiiuted pbcivj). or (CH 2 )„(1 

or 2 -napbibyl); 
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R 13 is tower alkyl, cycloalkyl, pbenvl, subsiiiuted pbeoyl. 

napbtbyl (CH^cydoalkyl. (CH^pbcnyl, (CH^ 

(subsuruted phenyl), or (CH 2 )„(1 or 2«napbtbyl); 
R J= is lower alkyl, cycloalkyl, (CH^cycloalkyl, (CHJ m 

phenyl, (CHJ a (substiruied phenyl), or (CH-^O or 

2«napb!hyl); 

' R 13 is hydrogen, lower alkyl, cycloalkyl, pbeoyl, subsli- 
ruied phenyl, napbtbyl, substiruied oaphibvl, (CHj) 
.cycloalkyl, (CH 2 )„pbeoyl, (CH 5 ) M (s\ibstiiuied 
phenyl), or (CH 2 ) W (1 or 2-napbtbyI); 
R J * is hydrogen or lower alkyl; 

or R 13 and R J- laken logciber form a five lo seven 
membered carbocyclic or heterocyclic ring, such as 
morpholine, or N-subsiiruied pipcrzzmc; 

R 2S is phenyl, subsiituied phenyl, napbibyl, subsiituied 
oapblbyl, beieroaryl, (CHJ^pbeoyl, (CHJJsubsiituicd 
phenyl), (CH a ) w (l or 2-napbthyI), or (CHO« 
(beieroaryl); 

R ,e and R" are independently lower alkyl, cycloalkvl, 
phenyl, substituted pbeoyl, oapblbyl, phenvlalkyl, sub- 
siituied phenylalkyl, or (cycloalkyI)aDcyl; * 

R Je and K 19 are independently hydrogen, alkvU phenyl, 
subsiituied phenyl, (CHJ^pheoyl, (CH 2 )„(subsiituied 
phenyl), or R JS and R JP laken together are 

R 20 is hydrogen, alkyl, phenyl, subsiituied phenyl, (CH^ 

phenyl, (CHJ^subsututed phenyl); 
R 2J , R 22 and R 23 are indepeodcoriy hydrogen, or alkyl; 
X is CH 2 , (CHJs, (CH^, or S; 
Y 3 is 0 or NR 23 ; 
Y 2 is CH 2 , O, or NR 23 ; 

a is 0 or 1 and b is 1 or 2, provided that when a is 1 then 
bisl; 

c is 3 or 2, provided that wbeo c is 1 iben a is 0 and b is 
l; 

m is 1 or 2; and 
n is 1, 2, 3 or 4; 

or a pbarmaccuiicatty acceptable sail thereof. 



Fig. 17(r) 



WO 03/068242 



PCT/US03/04457 



194/206 




MeO 




P = amino acid 

FIG 18(a) 
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G(n=l) 
H (11=2) 

fmk = fluoromethyl ketone 





Compound 


Formula 


1 


1 -naphthylOAc-fi- Asp-aldehyde 


2 


2-F-Asp-aldehyde 


3 


z-E-D-Asp-fmk 


4 


. ( 1 -Naphthyl)OAc-E- Asp-fmk 


5 


2-Glu(tetrazolyI)-Glu-D-CH20(F2-Ph) 


6 


2-G- Asp-aldehyde 


7 

i. 


acety]-G- Asp-aldehyde 


8 


2-Asp-G-aldehyde 


9 


z-G-Asp-fmk ~~~~ 


10 


2-G-Asp-CH20POPh2 


11 


2-G-Asp-CH20(2,3,5,6-F4Ph) 



FIG.18(b) 
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G(n=l) 
R-G-Asp-tfpmk analogues 



(tfpmk = tetra fluoro phenoxy methyl ketone) 



Compound 


"R" group 


12 


(l-Naphthyl)CH2CO 


13 


PbCH2CO 


14 


PropargylOCO 


15 


3,4,5-(MeO)3PhOCO 


16 


3 ,4-Metbyl ened i oxy PbOCO 


17 


4-CH30PHOCO 


18 


4-CH30BenzylNCO 


19 


PhSCO 


20 


F3COPhS02 


21 


Me2NS02 


22 


Ph2PO 



FIG. 18(c) 
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1. A compound of formula I: 




I 



wherein : 

Ring A is an optionally substituted piperidine, 

tetrahydroquinoline or tetrahydroisoguinoline ring; 
R 1 is hydrogen, CN, CHN 2/ R, or CH 2 Y; 

R is 511 optionally substituted group selected from an 
aliphatic group, an aryl group, or an aralkyl group; 

Y is an electronegative leaving group; 

R 2 is C0 2 H, CH 2 Cp 2 H, or esters, amides or isosteres 
thereof; and 

R 3 is hydrogen, an optionally substituted aryl group, an 
optionally substituted aralkyl group or an optionally 
substituted C a _ 6 aliphatic group, R 4 is an optionally 
substituted group selected from an aryl group or a 
heterocyclyl group, or R 3 and R 4 taken together with 
the nitrogen to which they, are attached optionally form 
a substituted or unsubstituted monocyclic, bicyclic or 
tricyclic ring. *" 

2. The compound according to claim 1 having one or 
more features selected from the group consisting of: 

(a) R* is CH 2 Y where Y is an electronegative leaving 
group; 

(b) R 2 is co 2 H , esters, amides or isosteres 
thereof; and 

Fig. 19 (a) 
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(c) R 3 is a hydrogen atom, an optionally substituted' 
aryl group, an optionally substituted aralkyl group or an 
optionally substituted Ci- € aliphatic group, R 4 is an 
optionally substituted group selected from an aryl group 
or a heterocyclyl group, or R 3 and R 4 , taken together with 
the nitrogen to which they are attached, optionally form 
a ring selected from the group consisting of indole, 
* isoindole, indoline, indazole, purine, benzimidazole, 
benzthiazole, imidazole, imidazoline, thiazole, pyrrole, 
pyrrolidine, pyrroline, pyrazole, pyrazoline, 
pyrazolidine, triazole, piperidine, morpholine, 
thiomorpholine, piperazine, carbazole, phenothiazine, 
phenoxazine, phenanthridine , acridine. purine, 
quinolizine, guinoline, isoguinoline , cinnoline, 
phthalazine, guinazoline, quinoxaline, 1, 8-naphthyridine, 
pteridine, guinuclidine, and phenazine. 

3. The. compound of claim 2, wherein: 

(a) R 1 is CH 2 Y where Y is an electronegative leaving 
group; 

(b) R 2 is C0 2 H , esters, amides or isosteres 
thereof ; and 

(c) R 3 is a hydrogen atom, an optionally substituted 
aryl group, an optionally substituted aralkyl group or an 
optionally substituted C x - 6 aliphatic group, R 4 is an 
optionally substituted group selected from an aryl group, 
or a- heterocyclyl— group; or R 3 and R 4 , -taken together with 
the nitrogen to which they are attached, optionally form 
aring selected from the group consisting of indole, 
isoindole, indoline, indazole, purine, benzimidazole, 
benzthiazole, imidazole, imidazoline, thiazole, pyrrole, 
pyrrolidine, pyrroline, pyrazole, pyrazoline, 

Fig. 19 (b) 



•DOCID: <WO_03068242A1_I_> 



WO 03/068242 



PCT/US03/04457 



199/206 

pyrazolidine, triazole, piperidine, morpholine, 
thiomorpholine , piperazine , carbazole , phenothiazine , 
phenoxazine, phenanthridine, acridine. purine, 
quinolizine, quinoline, isoquinoline, cinnoline, 
phthalazine , guinazoline , quinoxaline , 1,8 -naphthyridine , 
pteridine, quinuclidine, and phenazine* 

4. The compound according to claim 3 wherein -CH 2 Y 
is -CH 2 F. 

5. The compound according to claim 4 wherein R 3 and 
R 4 , taken together with the nitrogen to which they are 
attached, form a ring selected from the -group consisting 
of indole, isoindole, indoline, indazole, purine, 
benzimidazole, benzthiazole, imidazole, imidazoline, 
thiazole, pyrrole, pyrrolidine, pyrroline, pyrazole, 
pyrazoline, pyrazolidine, triazole, piperidine, 
morpholine, thiomorpholine, piperazine, carbazole, 
phenothiazine, phenoxazine, phenanthridine , acridine. 
purine, quinolizine, quinoline, isoquinoline, cinnoline, 
phthalazine , guinazoline , guinoxal ine , 1,8 -naphthyridine , 
pteridine, quinuclidine, and phenazine. 
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1. A compound of the formula I: 




wherein: 

R x is hydrogen, CN, CHN 2 , R# or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted -aralkyl group, a non- aromatic ' 
heterocyclic group, or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group, -OR, -SR, 
-OC=0(R), or -0P0(R 3 ) (R*) ; 

R 3 and R 4 are independently R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or optionally substituted 
esters, amides or isosteres thereof; 

A is C=0 or S0 2 ; 

X 1 is oxygen, sulfur, -NH, or -CH 2 , wherein -NH is 
optionally substituted by an alkyl group, a 
cyclpalkyl group, a (cycloalkyl) alkyl group, an amino 
acid N-terminal protecting group, or COR and -CH 2 is 
optionally substituted by fluoriiTe, an alkyl group, a 
cycloalkyl group, a (cycloalkyl) alkyl group, an 
aralkyl group, an aryl group, an alkyl oxy group, an 
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alkylthioxy group, an aryloxy group, an arylthioxy 
group, an oxo croup (i.e., =0) , or a NHCOR group; 
X 2 is oxygen, sulfur, -NH, or -CH 2 , wherein -NK is 

optionally substituted by an alkyl group, or an amino 
acid N- terminal protecting group and -CK 2 is 
optionally substituted by an alkyl group, an aryl 
group , an alkyl oxy group, an alkylthioxy group, an 
aryloxy group, an arylthioxy group, or an oxo (i.e., 
=0) group, a IsTHCOR group; X 1 and X 2 optionally form" 
part of a phenyl ring that is fused to the adjoining 
ring Q; 

X 3 .is CH 2 or X 2 and X 3 optionally form part -of a phenyl 
ring that is fused to the adjoining ring Q, provided 
that when X 2 forms a ring with X 3 , then X 2 does not 
form a ring with X 1 ; 

any two hydrogens attached to adjacent positions in 
ring Q are optionally replaced by a double bond; and 

Z is an optionally substituted ring selected from 
the group consisting of a carbocyclic, an aryl, a 
saturated heterocycle, a partially saturated 
heterocycle, and a heteroaryl wherein the ring is 
connected to A at a ring carbon; 

or a pharmaceutically acceptable derivative thereof. 

2. The compound of claim 1 wherein R 1 is 
CH 2 Y and Y is F, OR, SR, or -OC(=0) (R) . 

3. The compound of claim 2 wherein Y is 

F- 

4. The compound of claim 2 wherein R 2 is 
C0 2 K, an ester, amide, or carboxylic acid isostere. 

Fig. 20(b) 
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6. The compound of claim 4 wherein X 1 and X 2 
are each CH 2 , or X 1 and X 2 combine to form part of an 
optionally substituted phenyl ring fused to ring Q. 



The compound of claim 6 wherein X' 



'} and X 2 



are each CH 2 • 

8. The compound of claim 7 wherein A is CO. 

9. The compound of claim 8 wherein 2 is an 
optionally substituted aryl which is connected to A at 
a ring carbon. 

10. The compound of claim 1 selected from 
Table 1 below: 

Table 1. Representative Compounds 




o 



No. 



Z 



1. 
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2 




3 


a 


4 




5 




6 


a 


7 


a 


8 




9 




10 
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Me | 


n 




12 


Me 


13 . 






a 


15 




16 








17 


CI 


18 





Fig. 20(e) 
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19 


if 
H 


JTS 


'20 




p 


21 




j> 


22 


Q 

c 




23 


ix 


24 


C 


XXX 
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